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ANDA 40-212
DEC 29 1997

Duramed Pharmaceuticals, Inc.
Attention: John Rapoza

5040 Lester Road

Cincinnati, OH 45213

Dear Sir:

This is in reference to your abbreviated new drug application
dated October 4, 1996, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Estradiol Tablets
Usp, 0.5 mg, 1 mg, 1.5 mg and 2 mg. :

Reference is also made to your amendments dated October 17 and
24, and November 4, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Estradiol Tablets USP, 0.5 mg, 1 mg and 2 mg to
be bioequivalent and, therefore, therapeutically equivalent to
the listed drug (Estrace Tablets 0.5 mg, 1 mg, and 2 mg,
respectively, of Bristol Myers Squibb Company Pharmaceutical
Research Institute). 1In addition, your Estradiol Tablets USP,
1.5 mg, can be expected to have the same therapeutic effect as
that of the listed drug product upon which the Agency relied as
the basis of safety and effectiveness. Your dissolution testing
should be incorporated into the stability and quality control
program using the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CAR 314.80-81. The Office of

Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
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Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.

We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Douglas L. Spo

/Q/;M/W
Director

Office of Generic Drugs
Center for Drug Evaluation and Research
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PRESCRIBING INFORMATION

1. ESTROGENS HAVE BEEN REPORTED TD INCREASE THE RISK OF
ENDOMETRIAL CARCINOMA IN POSTMENGPAUSAL WOMEN.

Close clinicat survellance of ail women taking estrogens |s important
Adequate diagnostic measures, inclyging endometria sampkng wher ingi-
cated. should be undertaken to ruie put malignancy in all cases of undiag-
nosed persistent or recurnng abnormat vaginal bleeding. There 15 no gvi-
dence that “natural” estrogens are more o jess nazargous than “synthetiz”
estrogens at equi-estrogemc goses

ESTROGENS SHOULD NOT BE USED DURING PREGNANCY.

There is na indication fo- estrogen therapy during pregnancy or dunng the
(mmediate postpartum period. Estrogens are ineffective for the prevention
o7 lreatment of threatened or habitual abortion Estrogens are not indicated
for the prevention of postpartum breast engorgement

Estrogen therapy during pregnancy is associated with an increased ris of
congenital defects in the reproductive organs of the fetus, and possibly
other birth defects. Studies of women who recerved diethyistitbestrol {DES)
during pregnancy have shown that female offspring have an increased nsk
of vaginat adenosis. squamous cel| dyspiasia of the uterine cervix, and ciear
ceil vaginat cancer later in life; male oftspring have an increaseq risk of ur-
genital abnormalities and pOssidly testicular cancer fater in life The 1985
DES Task Force concluded that use of DES during pregnancy is assaciated
with a subsequent increased risk of breast cancer in the mothers, aitnough
a causal relationship remains unproven and the observed level of excess

ol

risk 15 similar to that for a number of other breast cancer nsk factors

DESCAIPTION

Estradiol (17B-estradiol) is a white, crystaliine soitd. chemically described as estra-
1.3.5(10)-triene-3.17B-diol. It has a molecular tormuia of C..H..0. and molgcylar weight
of 272.39. The structural formuia i
CH
+OH

-

HOY

Estradiol tablets, USP for aral adminisiration, comains: 0.5 mg, 1mg. 1.5mg. arz mg
of micronized estradiol per tablet.

I P contain the following inactive ingredients: lactose mono-
hydrate, croscarmelfose sodium. carb y sodium. pr o
starch, magnesium stearate, polysorbate 80, FDAC Biue No. 1 Aluminum Lake, D&C
Red No. 27 Aiuminum Lake
P, contain the following inactive ingredients: lactose mono-
hydrate, croscarmeliose sodium, carboxymethyiceliulose sodm, pregelatinized
starch, magnesium stearate, polysorbate 80, D&C Red No. 27 Aluminum Lake,
i contain the foliowing inactive ingredients: lactese mong-
hydrate. croscarmetlose sodium, carb, y sodium, pr
starch. magnesium stearate. polysarbate 80, FD&C Blue No. 1 Aluminum Lake. D&C
Yellow No. 10 Aluminum Lake

i P contair the foliowing inactive ingredients: lactose mona-
hydrate, croscarmellose sodium. carb methy e sodium, inized
starch. magnesium stearate. FO&C Elue No, 2 Aluminum Lake, polysorbate 80.
CLINICAL PHARMACOLOGY

Estrogen drug products act by requiating the transcription of a limited number of
genes. Estrogens diffuse through cell membranes, distribute themselves throughout
the ceil. and bind to and activate the Nuclear estrngen receptor. 2 DNA-binding pro-
tein which is I»ound in estrogen-resonsive tissues. The Activated estrogen receptor

the transcription of adjacent genes and in tyrn {ead 1o the gbserveq effects. Estrogen
receptors have been identified in tissues of the repraductive tract. breast pituany
hypothalamus, liver, and bone af wamen

Estrogens are important in the development and maintenance of the female reproduc-
tive system and secondary sex charactenistics By a direct action. they cause growth
and development of the uterus, Fallopian tubes, ang vagina. With other harmones
such as pitilary hormones and progesterone. they cause enlargement of e breasts
through promotion of ducta growth, stromal develapmen.. and the accretion of fat
Estrogens are ntricately invoived wth other hormones, especially progesterone, in
the pracesses of the oviatory menstrual cycle and pregnancy, and affect the rejease
of pituitary gonadotropins. They also contribute to the shaping of the skeleton, main-
fenance of tone and elasticity of urogenital structures, changes in the epiphyses of
the ong bones that allow for the putertal growth spurt and its termination. and pig-
mentation of the nipples and genitals.

Estrogens acour naturally in several farms, The primary source of estrogen in nor-
mally cycling adult women is the ovanan follicle, which secretes 70 1o 500 micro-
grams of estradiol daily. depending on the phase of the menstrual cycle. This is con-
verted primarily to estrone. which circulates in roughly €qual proportion 1o estradiol,
and ta small amounts of estriol. Atter menopause. most endogenaus estrogen is pro-
guced by conversion of androstenedione, secreted by the adrenal cortex. to estrone
by peripheral tissues. Thus. estrone — especially in its sulfate ester form — is the
most g estrogen in women. Although circulating
estrogens exist in & dynamic equilibrium of metabolic intercanversions. estradiol is
the principal intracettutar human estrogen and is substantiaily more potent than
estrane or estriol al the receptor.

Estrogens used in therapy are weil absarbed through the skin. mucous membranes.
and gastrointestinal tract. When applied for a local action, absorption is usually suffi-
cient to cause systemic effects. When conjugated with aryl and alkyt graups for par-
enteral administration. the rate of absorption of oity preparations is siowed with a
pratonged duration of action. such that 2 single intramuscular injection of estradiol
valerale or estradiol cypionate is absorbed over saveral weeks

Administered estrogens and their esters are handled within the body essentially the
same as the endogenous hormones. Metabolic canversion of estrogens oceuwrs pri-
marily in the liver (first pass effect). but also at local target tissue sites Complex
metabolic processes result in a dynamic of jug and
unconjugated estragenic forms which are continually interconverteg especially
between estrone and estradiol and between esterified ang non-esteritied forms
Aithough naturally-occurring estrogens circulate in the blood largely boung to sex
hormone-binding globulin and alaymin, only unbound estrogens enter target tissue
celis. A significant proportion of the circulating estrogen exists as sulfate conjugates.
especially estrone sulfate, which serves as a circulating reservoir for the formation of
more active estrogenic species. A certain propartion of the €Sr0gen is excreted into
the bile and then reabsorbed from the intestine. During this enterohepatic recircuia-
tion. estrogens are desuifated and resulfated and underga degradation through con-
version to less active estrogens (estriol and other estrogens), oxidation to nonesiro-
genic substances (catechotestrogens, which interact with catecholamine metabolism.
especially in the central nervous system). and conjugation with glucuronic acids
{which are then rapidly excreted in the urine)

When given orally, naturally-occurring eStrogens ang their esters are extensively
metabolized (first pass effect) and circulate Primarity as estrone sulfate. with smaller
amounts of other trogenic species. This resulls in
(ited oral patency. By contrast, synthetic estrogens, such as ethinyl estradio! and
lhe» N0nsvernjga) estrogens. are degraded very slowly in the liver and other tissues
Which Fesults in wair nigh intrinsic potency. Estrogen drug progucts administered by
non-oral routes are not Suujort fg first-pass metabotism, but afso undergo significant
hepatic uptake. metabolism, ana enterohepatic recyciing.

INDICATIONS AND USAGE
Estradiol tablets. USP are indicated in the
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Starch, magnesium stearate, polysorbate 80, D&C Red No. 27 Aluminum Lake

contain the fokgwing inactive ingredients: lactose mono-
hydrate, croscarmeliose sodium, carb sodium.
starch, magnesium stearate, polysorbate 8, FD&C Bluz No. 1 Aluminum Lake, D&C
Yellow No. 10 Aluminum Lake.

i contain the following inactive ingredients: iactose mono-
hydrate, croscarmeliose sogium, carb i

Y Y sodium. p
starch. magnesium stearate, FD&C Blue No. 2 Aluminum Lake, polysorbate B0
CLINICAL PHARMACOLOGY

Estrogen drug products act by regulating the transcription of a limited number of
genes. Estrogens diffuse through cell istriby throughou
the cell, and bind to and activate the Nutiear sctengen receptor, a DNA-binging pro-
tein which is found in estrogen-responsive tissues. The activated estrogen receptor
binds 1o specitic DNA sequences. or hamone-response elements. which enhance
the transcription of adjacent genes and in tyrn lead ta the ObServad pffects. Estrogen
receptors have been identified in tissues of the 1eProduCtive tract, hraact. eitoiasy,
hypothalamus. liver. and bone of women.

Estrogens are important in the development and maintenance of the female reproduc-
tive system and secondary sex characteristicc By a direct action, they cause growth
and development of the uterus, Fallopian tubes, ang vagina. With other hormones.
such as pitcitary h and progt ne, they cause enlarg of thve breasts
through promotion of ducta growth. stromal developmeni. ang the accretion of fal.
Estrogens are intricately involved with other hormones, especially progesterone, in
the p of the ovulatory Gycie and pregnancy. and atect the release
of pituitary ganadotropins. They atso contribute 1o the shaping of 1he skeleton, main-
tenance of tone and eiasticity of urogenital structures, changes in the epiphyses of
the long bones that aliow for the pubertat growth spurt and its termination, and pig-
mentation of the nipples and genitals.

Estrogens occur naturally in several forms. The primary source of estrogen in nor-
mally cycling adult women is the ovarian follicle, which secretes 70 to SQO micro-
grams of estradiol daity, depending on the phase of the menstrual cycle. This is con-
verted primarily to estrone, which circulates in roughly equal proportion 1o estradiol,
and to small amounts of estriol. After menopause, most endogenous estrogen is pro-
duced by conversion of androstenedione, secreted by the adrenal cortex, to estrone
by peripheral tissues. Thus, estrone — especially in its sulfate ester form — is the
Most abundant ci ing estrogen in women. Afthaugh circulating
estrogens exist in a dynamic equifibrium of metabolic interconversions, estradiol is
the principal intracellular human estrogen and is substantiatly more potent than
estrone or estriol at the receptor.

Estrogens used in therapy are well absorbed through the skin, mucous membranes,
and gastrointestinal tract. When applied for a local action, absorption is usually suffi-
cient to cause systemic effects. When conjugated with aryl and alkyl groups for par-
enteral administration, the rate of absorption of oily preparations is slowed with a
prolonged duration of action, such that 2 single intramuscular injection of estradiol
valerate or estradiol cypionate is absorbed over several weeks.

Administered estrogens and their esters are handled within the body essentially the
same as the hormanes. M: | ion of estrogens occurs pri-
marily in the liver (first pass effect), but atso at local target tissue sites. Complex
metabolic processes result in a dynamic equilibrium of circuiating conjugated and
unconjugated estragenic forms which are ted, i
between estrone and estradiol and between esterified and non-esterilied farms.
Afthough naturally-occurring estrogens circulate in the blood largely bound to sex
hormene-binding globulin and albumin, anly unbound estrogens enter target tissue
cells. A signifi proportion of the cil g estrogen exists as suifate conjugates,
especially estrone sulfate, which serves as a circutating reservoir for the formation of
more active estrogenic species. A certain proportion of the estrogen is excreted into
the bile and then reabsorbed from the intestine. During this enterohepatic recircuta-
tion, estrogens are desulfated and resulfated and undergo degradation through con-
version 1o less active estrogens (estriol and other estrogens), oxidation ta nonestro-
genic substances (catecholestrogens, which interact with catecholamine metabolism,
especially in the central nervous system), and conjugation with glucuronic acids
{which are then rapidly excreted in the urine).

When given orally, naturally-occurring estrogens and their esters are extensively
metabolized (first pass effect) and circulate primarily as estrone sulfate, with smailer
amounts of other jug: and j ic species. This results in
%ireited oral potency. By contrast, synthetic estrogens, such as ethinyl estradiol and
the n idal gens, are very siowly in the liver and other tissues,
Which results in wwaie high intrinsic potency, Estrogen drug products administered by
non-oral routes are not Subiact to tirst-pass metabolism, but also undergo significant
fiepatic uptake, metabolism, ano enterohepatic recycling.

INDICATIONS AND USAGE
Estradiol tablets, USP are indicated in the:
1T of to severe with the

menopause. There is no adequate evidence that estr'nqens are effective for ner-
vous symptoms or depression which might occur during menapause and they
should not be used to treat these conditions,

Treatment of vulval and vaginat atrophy,

. Treatment of hypoestrogenism due to hypogonadism, castration or primary avar-
ian faiture.
4. Treatment of breast cancer (for palliation onty) in appropriately selected women
and men with metastatic disease.
5 T of ad androgen-d
tion anty).
6. Prevention of osteoporosis.

Since estrogen administration is associated with risk, selection of patients should ide-
ally be based on prospective identification of risk factors for developing osteoporosis.
Unfonunat_ely, there is no certain way to identify those women who will develop
osteoporotic fractures. Most prospective studies of dtficacy for this indication have
been carried out in white menopausa) women, without stratification by other risk fac-
fors. and tend to show a universally salutary effect on bone. Thus, patient selection

[XRFXY

of the prostate (for pailia-




must be individualized based on the balance of risks and benefits. A more favorable
- risk/benetit ratio exists in a hysterectomized woman because she has no risk of
endometrial cancer (see Boxed Warnings).

estrogen prevents further foss of bane mass for as long as
ued. The resuits of 2 two-year, randomizeg, placebo-controifa

d, double-blind study

have shown that treatment with 0.5 mg estradiot daily for 23 days (of a 29 day cycle)
prevents vertebrai fractures. When estrogen therapy is discontinued, bone mass
10 the i L

declines at a rate

veriod. There is no

0
evidence that estrogen replacement therapy restores bone mass to premenopausal

els.

At skeletal maturity there are sex and race differences in both the total amount of
bone present and its density, in favor of men and biacks. Thus, wamen are at higher
risk than men because they start with less bone mass and, for several years fallowing
natural or induced menopause, the rate of bone mass decline is accelerated, White
and Asian women are at higher risk than black women.

Early is ane of the g di
- Porosis. In addition, other factors affecting the skeleton which are associated wih

for the d of oswap-

osteoporosis include genetic factors (smay build, famity history), endocrine factors

(nu!liparjty, thyr hyper,

unknown, available epidemiological evidence suggests that progestins
do not reduce, and may enhance, the moderately increased breast can-
cer incidence that has been Teported with prolonged Bstrogen replace-
ment therapy (see WARNINGS ahove).

3. Physical examination. A complete medical and tamily history should be
taken prior 10 the initiation of any estrogen therapy. The pretreatment ang
periodic physical examinations should include special reference to bloog
pressure, breasts, abdomen, ang pelvic argans, and should include a
Papanicolaou smear. As a general rute, estrogen should not be preseribed
for tonger than one year without reexamining the patient.

4. Hypercoagulability. Some studies have shown that woman taking estrogen
replacement therapy have hypercoagulability, primarily related to decreased
antithrombin activity. This effect 2ppears dose- and duration-dependent and
is less p than that with oral ptive use. Also,

women tend to have increased Coagulation parameters at

, Cushing's

e | diabetes), iifestyle (ci smoking, alcohot abuse, sedentary

- , Typr e
exercise habits) and nutrition (below average body weight, dietary caicium intake).

The mainstays of prevention and management of osteoporasis are estragen, an ade-
Quate Iifetime calcium intake, and exercise. Pastmenopausal women absorh dietary
calcium less efficientiy than Premenopausal women and requirg an average of 1500
. mg/day of elemental caicium to TemMain in neutral caicium balance. By comparison,

Weight-bearing exercise and nutrition may be important adjuncts to the prevention
and f I izati d proi

08iS, any bed rest produce

rapic bone loss, whiie weig';n-bearing exercise has been shown both to reduce bone
loss and 1o increase bone mass. The optimal type and amaunt of physical activity that

would prevent

is have not been . however in two studies an

hour of walking and running exercises twice or three times weekly significantly
increased jumbar Spine bone mass.

CONTRAINDICATIONS

Estrogens should not be used in individuals with any of the following conditions:

1

w N

[LIFN

-

. Known or
. Active thy itis or the

Known or suspected pregnancy (see Boxed Warning). Estrogens may cause feta)
harm when administered to a pregnant woman.

Undiagnosed abnormal genital bieeding.

Known or suspected cancer of the breast except in appropriately selected patients
being treated for metastatic disease.

estrogen-d

WARNING:

. Induction of malignant neaplasms.

Endomelrial cancer. The reported endometrial cancer risk amang unopposed
esiragen users is about 2 tg 12 fold greater than in non-users, and appears
dependent on duration of treatment and on estrogen dose. Most studies show no
significant increased risk associated with use of estrogens for less than one year.
The greatest risk appears i ith prol use — with i risks
of 15 to 24-fold for five to ten Years or more. In three studies, persistence of risk
was demonstrated for 8 o over 15 years affer cessation of estrogen treatment. (n
0ne study a significant decrease in the \ncidence of endometrial cancer occurred
Six months after estrogen withdrawal, Concurrent progestin therapy may offset
this risk but the overall health impact in postmenopausal women is not known
(see Pracautions).

Breast Cancer. While the majority of studies have not shown an increased risk of
breast cancer in women wha have over used estragen replacemant therapy, some
have reported a moderately increased risk (relative Tisks of 1.3-2.0) in those tak-
ing higher doses or those 1aking lower doses for prolonged periods of time, espe-
cially in excess of 10 vears. Other studies have not shown this refationship.
C lesions with Estrogen therapy during preg-
nancy is associated with an increased risk of fetal congenitaf reproductive tract
isorders, and passibly ather birth defects. Studies of women who received DES
during mregnancy have shown that 1ema!e offspring have an increased risk of

vaginal cancer later in life; male offspring have an increased risk of urogenital
abnormalities and poocibly tacticylar canaar later in fifa_Atthough some of these
changes are benign, others are precursors of malignancy.

. Galibladder diseass. Two studies have reported a 2- to 4-1otd increase in the risk

of gallbladder disease Tequiring surgery in women receiving postmenopausal
estrogens.

. Cartliovpscular dissass. Large doses of estrogen (5 mg conjugated &strogens

per day), comparable to,those used 1o Treat cancer ef the prostate and breast,
have been shown in a large prospective clinical trial in MEN t0 increase the risks
of nonfatal my ial infarction, pul Y ism, and th
These risks cannot necessarily be extrapolated from men to woman, However, to
avoid the thearetical cardiovascular risk to women caused by high estrogen
doses, the dose for estrogen replacement therapy shouid not exceed the lowest
effective dose.

showed that postmenopausal estrogen users have higher blood pressure than
nonusers. Two other studies showed slightly lower bloogd pressure among estro-
Qen users p: to . Posty 0en use does not
increase the risk of stroke. Nonetheless, blood pressurs should be monitored at
regular intervals with estrogen use.

ion of gens may lead to severe hypercalcemia in
patients with breast cancer and bone metastases. If this occurs, the drug should
be stopped and appropriate measures taken to reduce the serum calcium level,
PRECAUTIONS

General
1. Addition of a progestin. Studies of the addition of a progestin for 10 or more
days of a cycle of estrogen administration have reported a lowered incidence

baseline compared to premenopausal women. There js some suggestion
that low dose postmenopausal mestrano) may increase the risk of throm-
boembolism, although the majority of studies (of primarily conjugated

disease.

. Familial nm!'lipnnrommmh. Estrogen therapy may be associated with
massive eievations of plasma trigiycerides ieading to pancreatitis and other
complications in patients with familial detects of fipoprotein metabolism.

. Flild ratention. Bacause estrogens may cause some degree of fluid retan-
tion, conditions which might e exacerbated by this factor, such as
asthma, epilepsy, migraine, and cardiac or renal dysfunction, require care-
ful observation.

. Uterine bleeding and mastodynia. Certain patients may develop undesir-
able i i ian, such as abrormat uterine

o

@

-~

[
bieeding and mastodynia.

8. Impaired liver function. Estrogens may be Ppoorly metabolized in patients
with impaired liver function angd should be administered with caution.

B, Intarmation for the Patient. See text of Patient Package Insert below.

C. Laboratory Tests. Estragen administration should generally be guided by clini-
cal response at the smaliest dose, rather than laboratory monitoring, for refiet

i i p are observable. For

Administration section.

Drug/Laboratary Test Interactions,

1. A p in time, partial thr in time, and platelet
angregation time; increased platelet count; increased factors ), Vi antigen,
VIl antigen, VIN coagulant activity, IX, X, X, VIi-X complex, 11-VIl-X com-
plex, and beta- thrombaglobuiin; decreased levels of anti-factor Xa and
antithrombin 111, d d antith in Hi activity; i d levels of fib-

rinogen and fibrinogen activity; increased plasminogen antigen and activity.

. Increased thyroid-binding giobulin (TBG) leading to increased circulating
fotal thyroid hormone, as measured by protein-bound iodine (PBI), T4 tevels
(by column or by radioi y) or T3 levels by i T3
resin uptake is decreased, reflecting the elevated TBG. Free T4 and free T3
concentrations are unaltered.

. Other binding proteins may be elevated in Serum, i.e., corticosteroid binding
globulin {CBG), sex hermone-binding globulin (SHBG), leading to increasedt
circulating corticosteroids and sex steroids respectively. Free or biolagically

active hormone concentrations are unchanged. Other plasma proteins may

be i in sub: , alpha-1-antitrypsin, cerylo-
piasmin).

4. Increased plasma HOL and HOL-2 subfraction concentrations, reduced LDL
h ion, i i ides levels.

o

~

w

5. impaired glucose talerance.
6. Reducpd respanse to nietyrapone test. M
7. Reduced serum folate concentration,

m

inapans { Ao Lmpa) ility, Long term continuous
administration of naturat ang gynthatic e, in eartain anj i
#11uaadss e froquancy of Nmemas of '(?J%"lﬁag r;te;::.a&ﬂ‘?l,s iegies
testis, and liver. See Contraindications ana ‘Warnings,
F. Pregnancy Category X, Estrogens should not be used during pregnancy. See
Contraindications and Boxed Waming.

f As 2 general principie, the administration of any Yrug to
nursing mothers should ‘be done only when clearly necessary since many
drugs are excreted in human milk. in addition, estrogen administration to nurs-
ing mothers has been shown to decrease the Quantity and quaiity of the milk.
Pediatric Use; Safety and effectivenass in pediatric patients have not been
established. Large and repeated doses of estrogen over an extended period of
time have been shown to accelerate epiphyseal closure, resuiting in short adult

o

normally developing children. In patients in whom bone growth is not com-
plete, periodic monitoring of bone maturation and effects on epiphyseal centers
is recommended.

Estrogen treatment of prepubertal children also induces premature breast
[i! and vaginal ification, and may ially induce vaginai
bleeding in girls. In boys, estragen treatment may madity the normal pubertal
process. Al other physiological and adverse reacti s shown to be i
with estrogen treatment of adults could potentialty occur in the pediatric popu-

fation, includi 0 d and growth of certain
tumars. Theretore, pens should only be admini: 10 pediatric patients
when clearly indicated and the lowest effective dose shauid always be utilized,

ADVERSE REACTIONS
The following additional adverse reactions have been reporied with estrogen ther-
apy (see Warnings regarding induction of neoplasia, adverse effects on the fetus,
increased inci of disease, cardi disease, eievated blood

of endometrial hyperplasia than would be induced by estrogen t

alone. M ical and bi studies of ia suggest that 10

10 14 days of progestin are needed 1o provide maximal maturation of the

endometrium and to reduce the likelihood of hyperplastic changes.

There are, however, possible risks which may be associated with the use of

progestins in estragen repiacement regimens. These include:

(1) adverse effects on lipoprotein metabolism {lowering HDL and raising LOL)
which could diminish the purported cardioprotective effect of estrogen
therapy (see PRECAUTIONS below);

(2} impairment o1 glucose tolerance; and

{3) possible enhancement of mitatic activity in breast epithelial tissue,
although few epidemiologicat data are available to address this point {see
PRECAUTIONS below).

The choice of pragestin, its dose, and its regimen may be important in mini-

mizing these adverse effects, but these issues will require further study betore

they are clarified.

In recent years many published studies have ‘suggested that there may be a
cause-gffect ( ip between oral estragen replacement
therapy wif and a decrease in cardiovascular disease in
women. Although most of the observational studies which assessed this sta~
tistical association have renorted 2 ¢ tn £00 radues mn o eres.

pressure, and hypercalcemia).
1. 5. Eyes
Steepening of corneal curvature,
Intalerance to comtact ienses.

Genilourinary system

Changes in vaginal bleeding pattern
and abnormal withdrawal bleeding
or flow; breakthrough 5
bieeding, spotting. :

S . Headache, migraine, diziness.
increase in size of uterine eada orate s

Mental depression.

teiomyomata.

Vaginal candidiasis. Chorea.

Ghange in amount of cervical 8 o
secretion. Increase or decrsase in weight.

2. Breasts Heducen_camonydme tolerance.
Tenderness, enlargement. égaravanun of porphyria.
) ema.

3 -
Nausea, vomiting, Changes in livido.

Abdominal cramps, bloating.
Cholestatic jaundice.

Increased incidence of gailbladder
disease.

Skin

Chibasma or melasma that
may persist when drug is
discontinued
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one study a significant decrease i the inCigence Qi encometriai Cancer occurres
six months atter estrogen withdrawal. Concurrent progestin therapy may offset
this risk but the overal! health impact in postmenopausal women is not known
{see Precautions).

Braast Cancer. While the majority of studies have not shown an increased risk of
braast cancer in women who have ever used estrogen replacement therapy. some
have reported @ moderatety increased risk (relative risks of 1.3-2.0) in those tak-
ing higher doses or those taking lower doses for prolonged periods of time, espe-
cially in excess of 10 years. Other studies have not shown this relationship.

Congenital lesigns with malignant potentisl. Estrogen therapy during pveg-
nancy is with an risk of fetal
disorders. and possibly ather birth defects. Studies of women who received DES
during pregnancy have shown that femaie aftspring have an increased risk of
vaginal adenosis, squamous cell dyspiasia of the uterine cervix, and clear cell
vaginal cancer later in life; maie oftspring have an increased risk of urogenital
abnormalities and possibly testicular cancar Iater in lita Although some of these
changes are benign, athers are precursors of Matignancy.

. Galbladder disease. Two studies have reported 2 2- 1o 4-toad increase in the risk

of galibladder disease requiring surgery in women receiving postmenopausal
astrogens.

. Cardiovgscuiar disease. Large doses of estrogen (5 mg conjugated estrogens

per day), comparable to.those used to wreat cancer 2f the prostate and breast.
have been shown in a large prospective ciinical trial in men to increase the risks
of nonfatal my and

These risks cannot necessarily be e)mapula!ed from men to women. However, to
avoid the theoretical cardiovascular risk to women caused by high estrogen
doses, the gase for estrogen replacement therapy should not exceed the lowest
effective dose.

. Elevated biood pressure. Occasional biood pressure increases during estrogen
t0 i o

replacement therapy have been
More often, biood pressure has remained the same or has dropped. One study
showed that postmenopausal estrogen users have higher blgod pressure than
nonusers. Two other studies showed slightly lower blood pressure among estro-
gen users compared to nonusers. Postmenopausal estrogen use does not
increase the risk of stroke. Nonetheless, biood pressure should be monitored at
regular |mervals with estrogen use.

af may lead to severe hypercatcemia in

’ patients with breast cancer and bone metastases. If this occurs, the drug should

be stopped and appropriate measures taken to reduce the serum calcium level.
PRECAUTIONS

. General

1. Addition of a progestin. Studies of the addition of a progestin for 10 or more
days of a cycle of estrogen administration have reported a lowered incidence
of endometrial hyp:rplasta than would be induced by estrogen treatment
alone. M icai studies of ia suggest that 10
to 14 days ol proues(ln are needed 10 pravide maximal maturation of the
endometrium and to reduce the likelihood of hyperplastic changes.

There are, however, possible risks which may be associated with the use of

progestins in estrogen replacement regimens. These include:

(1) adverse effects on lipoprotein metabolism (lowering HDL and raising LDL)
which could diminish the purparted cardioprotective effect of estrogen
therapy (see PRECAUTIONS below),

(2) impairment af glucose tolerance; and

(3) possible enhancement of mitotic activity in breast epithelial tissue,
although few epidemiological data are available to address this point {see
PRECAUTIONS below).

The choice of progestin, its dose, and its regimen may ba important in mini-

mizing these adverse etfects, but these issues will require further study before

they are clarified.

2. Cardiovaseular risk. Acaysal relationship between estrogen replacement ther-

apy and reduction of cardiovascular disease in gostmenopaysal women has
not been proven, Furthermore, the effect of added progestins on this putative
ol

In recent years many published studies have suggested that there may be a
cause-gfiect between oral estrogen replacement
therapy without added progestins and a decrease in cardiovascutar disease in
women. Although most of the observational studies which assessed this sta-
tistical association have reported a 20% to 50% reduction in caronary heart
disease risk and associated mortality in estrogen takers, the following should
be considered when interpreting these reports:

(1) Because anly one of these studies was randomized and it was too small to
yield statistically significant resuits, all relevant studies were subject to
selection bias. Thus, the apparently reduced risk of coronary artery dis-
ease cannot be attributed with certainty to estrogen replacement therapy.
It may instead have been caused by life-style and medical characteristics
of the women studied with the result that heaithier women were selected
for estrogen therapy. In general, treated women were of higher socioeco-
nomic and educational status, more siender, more physically active, more
likely to have undergane surgical menapause, and less likely to have dia-
betes than the untreated women. Although some studies attempied to
control for these selection factors, it is common for properly designed
randomized trials to fail to confirm benefits suggested by less rigorous
study designs. Thus, ongaing and future large-scale randomized trials may
1ail to confirm this apparent benefit.

(2) Current medical practice often includes the use of concomitant
progestin therapy in women with intact uteri (see PRECAUTIONS and
WARNINGS). While the effects of added progestins on the risk of ischemic
heart disease are not known, all available progestins reverse at least some
of the favorable effects of estrogens on HDL and LDL levels.

(3) While the effects of added progestins on the risk of breast cancer are also

congcentrahions are unaitered.

3. Other binding proteins may be elevated in Serum, i.e., corticosteroid binding
globutin (CBG), sex hormone-binding globulin (SHBG), Yeading to increased
circulating corticosteroids and sex steroids respectivety. Free or biologically
active hormone eoncemra\lons are unchanged Other plasma proteins may
be alpha-1 yesin, cerulo-

plasmin).

4. Increased plasma HOL and HDL-2 subfraction concentrations, reduced LDL
cholesterol concentration, increased trigtycerides levels.

Impaired glucose toierance
Reduced response to metyrapone test .
Reduced serum folate concentration.

E. Carcinogenesis. Mulagenesis. Impairment of Fertility, Long term continuous
administration of natural and synthetic estrogens in certein animal species
increases the frequency of carcinomas of the Dreast, uyterus, vervia, Yayina,
testis, and liver. Se¢ Contraindicatians and Warnings.

F. Pregnancy Category X, Estrogens should not be used during pregnancy. See
Contraindications and Boxed Warning.

G. Nursing sothers, As a general principle. the administration of any Yrug to
nursing mothers should be done only when clearly necessary since many
drugs are excreted in human milk. In addition, estrogen administration to nurs-
jng mothers has been shown 10 decrease the quantity and quality of the mitk

H. Pediatric Use: Safety and etfectiveness in pediatric patients have not been
established. Large and repeated doses of estrogen over an extended period of
time have been shown to accelerate epiphyseal closure, resulting in short aduft
stature if treatment is initiated before the campletion of physiclogic puberty in
normally developing children. in patients in whom bone growth is not com-
plete, periodic monitoring of bone ian and eftects on epi centers
is recommended.

Estrogen treatment of prepubertal Children also mduces premature breast
and vaginal cor , and may induce vaginal

bleeding in girls. in boys, estrogen treatment may modify the normal pubertal

process. All other physi and adverse shawn to be

with estropen treatment of adults could potentialty accur in the pediatric popu-

fation, including thromboembolic disorders and growth stimulation of certain

N oo

tumors. should only be to pediatric patients
when clearly mdlcaled and the lowest effective dose should always be utilized.
ADVERSE REACTIONS

The following additional adverse reactions have been reported with estrogen ther-
apy (see Wamlngs regarding induction ot neoplasia, adverse effects on the fetus,
ot disease, cardi disease, elevated blood

pressure, and hypercalcemia).

1. Genitourinary system 5. Eyes

Changes in vaginal bleeding pattern
and abnormal withdrawal bleeding
or flow; breakthrough

Steepening of corneal curvature.
Intolerance to contact lenses.

i . Central Nervous System
bleeding, spotting. Headache, migraine, dizziness.
increase in size of uterine Mental depression
Ieiomyomata. Chorea. !

Vaginal candidiasis.
Change in amount of cervical 1.

Miscellaneous .
secretion. Increase or gecrease in weight.
2. Breasts Reduced carbohydrate tolerance.
Tendemess, enlargement. AW'M'IOH of porphyria.

I'l
Nausea, vomiting. Gl anoes in tibido.

Abdaminal cramps, bloating.
Cholestatic jaundice.

Increased incidence of galibladder
disease.

Skin

Chloasma or melasma that
may persist when drug is
discontinued.

Erytherna multiforme.
Erythema nodosum.
Hemorrhagic eruption.
Loss of scalp hair.
Hirsutism.

OVERDOSAGE

Senous ill effects have not been reported totiowing acute ingestion of large doses of
troge by young children. Overdnsaqe of estrogen
may cause nausea and vomiting, and withdrawal bleeding may occur in females.

DOSAGE AND ADMINISTRATION

Estradiol tablets, USP

1. For of ta severs vuival and vagi-
nal atrophy associated with the menepause, the lowesi dose and regimen
1hat will control sympioms should be chosea and medication should be dis-
tontinued as promptly as possibia.

Attempts to discontinue or taper medication should be made at 3-month to 6-
month intervals.

The usual initial dosage range is 1 to 2 mg daily of estradiot adjusted as neces-
sary to cantrol presenting symptoms. The minimal effective dose for mainte-
nance therapy should be determined by titration. Administration should be
cyclic (e.9., 3 weeks on and 1 week off).
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Treatment is usually initiated with a dose of 1 to 2 mg daily of estradiol,
adjusted as necessary to contral Presenting symptoms; the minimal effective
dose for maintenance therapy shouid be determined by titration.

For treatmest of breast cancer, It pallistion oaly, n appropriately ssiectad
women and men with metastatic disesse.

Sugpested dosage is 10 mg three times daily for a pariod of at least three
months

For of of the prostate,
for paliiation only.

Suggested dosage is 1 to 2 mg three times daily. The effectiveness of therapy
can be judged by phosphatase determinations as weil as by symptomatic
improvement of the patient.

For preveation of osteoporosis.

Therapy with Estradiol tablets, USP to prevent posimencpausal bone loss
shauld be initiated as soon as possible after menopause. A daily dose of 0.5
mg should be administered cyclically (.., 23 days on and § days off). The
dosage may be adjusted if necessary to control concurrent menopausal symp-
toms. Discontinuation of estrogen replacement therapy may re-establish the
natural rate o bane loss.

HOW SUPPLIED

Estradioi tablets, USP 0.5 mg; round, lavender colored tablet with bisect. debassed with &
and 501. Available in containers of 30 (NDC 51285-501-30), 100 (NDC 51285-501-02).
and 500 (NDC 51285-501-04).

Estradiol tablets, USP 1 mg; round, rose colored tablet with bisect, debossed with % and
502. Avaiable in containers of 30 (NDC 51285-502-30), 100 (NDC 51285-502-02), and
500 (NDC 51285-502-04).

Estradiol tablets. USP 1.5 mg; round, agua colored tablet with bisect, debossed with &
and 503. Available in cortainers of 30 (NDC 51285-503-30), 100 (NDG 51285-503-02),
and 500 (NDC 51285-503-04).

Estradiol tablets, USP 2 mg; round, blue coiared tablet with bisect, debossed with $
and 504. Available in containers of 30 (NDC 51285-504-30), 100 (NDG 51285-504-
02), and 500 (NDC 51285-504-04).

Store at comrolled room temperature 15°-30°C (59°-86°F).

INFORMATION FOR THE PATIENT
INTRODUCTION

This leafiet describes when and how ta use estrogens, and the risks and benefits ot
estrogen treatment.

Estrogens have imporiant benefits but also some risks. You must decide, with your
doctor, whether the risks 10 you of estrogen use are acceptable because of their
benefits. If you use estrogens, check with your doctor to be sure you are using the
lowest possible dose that works, and that you don't use them longer than neces-
sary. How long you need to use estrogens will depend upon the reason for use.

1.

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY.

ESTROGENS INCREASE THE RISK OF CANCER OF THE UTERUS IN
WOMEN WHO HAVE HAD THEIR MENOPAUSE (“CHANGE OF LIFE").

If you use any estrog ining drug, it is i 1o visit your doc-
tor reguiarty and report any unusual vaginal bieeding right away. Vaginal
bleeding after menopause may be a waming sign of utetine cancer. Your
dactor should evaluate any unusual vaginal bleeding to find out the cause.

Estrogens do not prevent miscarriage (spontaneous abortion) and are not
needed in the days following childbirth. If you take estrogens during preg-
nancy, your unbom child has a greater than usual chance of having birth
defects. The risk of developing these defects is small, but ciearly larger
than the risk in children whose mothers did not take estrogens during
pregnancy. These birth defects may atfect the baby's urinary system and
sex organs. Daughiers born to mothers who took DES (an estrogen drug)
have a higher than usual chance of developing cancer of the vagina or
cervix when they become teenagers or young adults. Sons may have a
higher than usual chance of developing cancer of the testicles when they
become teenagers or young adults.

r

USES OF ESTROGEN

{Not every estrogen drug is approved for every use ligied In this saction. If you
want to know which of these possibie uses are approved for the medicine pre-
scribed for you, ask your doctor or pharmacist to show you the professional labei-
ing. You can also loak up the specific estrogen praduct in a book called the
“Physician’s Desk Reference”, which is available in many book stores and public
libraries. Generic drugs carry virtually the same fabeling information as their brand
name vesions.) .

A

>

To reduce or severs

Estrogens are hormones made by the ovaries of normal women. Between ages
45 and 5, the ovaries normally stop making estrogens. This leads 1o a drap in
body estrogen levels which causes the “change of life” or menopause {the end
of monthly menstrual periods). If both ovaries are removed during an operation
before natural menopause takes place, the sudden drop in estrogen levels
causes “surgical menopause”.

When the estrogen ievels begin dropping, some women develop very uncom-
fortable symptoms, such as feelings of warmth in the face, neck, and chest, or
sudden intense episbdes of heat and sweating (“hot flashes™ or “hot flushes™).
tsing estrogen drugs can help the body adjust to lower estrogen levels and
reduce these symptoms. Most women have only mild menopausal symptoms
or none at all and do not need to use estragen drugs for these symptoms.
Others may need to take estrogens for a few months while their bodies adjust
1o lower estrogen levels. The majority of women do not need estrogen replace-
ment for longer than six months for these symptoms.

To treat vuival and vaginal sirophy {ltching, bumning, dryness in or around
the vagina, difficulty or burning an with

To treat cartain conditions In which a young woman's avariss do not produce
enough esirogen naturally.

To treat cortain types of abnormal vaginal blesding due to hormenal imbal-
ance whon your doctor has found so serious cause of the bleeding.

To traat certain cancers In special situations, In men and women.

To prevent thinsing of bones.

Osteoporosis is a thinning of the bones that makes them weaker and allows
them to break more easily. The bones of the spine, wrists and hips braak most
often in osteoporosis. Both men and women start to lose bone mass after
about age 40, but women lose bone mass faster after the menopause. Using
estrogens after the menopause slows down bone thinning and may prevent
bones from breaking. Lifelong adequate calcium intake, either in the diet (such
as dairy p ) ar by caicium {to reach a total daily intake of
1000 milligrams per day before menopause or 1500 milligrams per day after
menopause), may help to prevent osteoporosis. Regular weight-bearing exer-
cise (like waking and running for an hour, two or three times a week) may also
help 1o prevent osteaporosis. Befare you change your calcium intake or exer-
cise habits, it is important to discuss these litestyle changes with your doclor
1o find gut if they are safe for you.

Since estrogen use has some risks, only women who are likely to develop

P is should use gens for p ion. Women wha are likely to
deveiop osteoporasis aften have the fallowing characteristics: white or Asian
race, slim, cigarette smokers, and a family history of osteoporosis in a mother,
sister, or aunt. Women who have relatively early menopause, often because
their ovaries were removed during an operation (“surgical menopause”), are
maro likely (u develop osteoporosis than women whose mengpause happens at
the average age.

WHO SHOULD NOT USE ESTROGENS

Estrogens should not be used:

A

During pregeancy (ses Boxed Waming).
If you think you may be pregnant, do not use any form of estrogen-cantaining
drug. Using estrogens while vou are preenant may cause vour unborn child to

A When they éo net work,
During menopause, some women develop nervous symptams or depression
Estrogens do not relieve these symptoms. You may have heard that taking estro-
pens for years aftar menopause will kéep your skin soft and supple and keep you
toeling young. There is no eviderce fof thase claims and such long-term estrogen
use may have serious risks.

A Aftor chilbirth or when breastiesding 2 baby.
Estrogens shouid not be used to try to stop the breasts from filling with milk atter
a baby is born. Such freatment may increase the risk of developing blood clots
(ses Dangers of Estrogens, below).
If you are breastieeding, you should 2void using any drugs because many drugs
pass through to the baby m the miik. While nursing a baby, you should take drugs
only on the advice of your health care provider.

DANGERS OF ESTROGENS

~  Cancar of the wterus.

Your risk of developing cancer of the terus gets higher the longer you use estro-
gens and the larges doses you use. One study showed that atier women stop tak-
ing estrogens, this higher cancer risk quickly retumns to the usual tevet of risk (as
if you had never used estrogen therapy). Three other studies showed that the
cancer risk stayed high for 8 to more than 15 years after stopping estrogen treat-
ment. Because of this risk, IT IS IMPORTANT TO TAKE THE LOWEST DOSE THAT
WORKS AND TO TAKE IT ONLY AS LONG AS YOU NEED IT.

Using progestin therapy together with estrogen therapy may reduce the higher
risk of uterine cancer related to estrogen use (but see Other information, below).
H you have had your uterus removed (total hysterectomy), there is no danger of
developing cancer of the uterus.

*  Cancer of the breast.
Most studies have not shown a higher risk of breast cancer in women who have
ever used estrogens. However, some studies have reported that breast cancer
developed more aften (up to twice the usual rate) in women who used estrogens
for long periods of time (especialty more than 10 years), or who used higher
dases tor shorter time periods.
Aegular breast by 2 heaith pr ang monthly self-examina-
tion are recommended for all women.

~  Galibladder disease.
‘Women who use estrogens after menopause are more fikely to develop galibiad-
der disease needing surgery than women who do not use estrogens.

~  Abnormal blood clotting.
Taking esfrogens may cause changes in your biood clotting system. These
changes allow the blood to clot more easily, possibly allowing clots to form in
your bloodstream. if blood ciots do form in your bicodstream, they can cut off
the biood supply to vital organs, causing serious problems. These problems may
include a stroke {by cutting off blood to the brain), a heart attack (by cutting off
blood ta the heart), a pulmonary embolus (by cutting off biood to the fungs). or
other problems. Any of these conditions may cause death or serious long term
disability. However, most studies of low dose estrogen usage by women do not
show an increased risk of these complications.

SIDE EFFECTS

In addition to the risks listed above, the foltowing side effects have been reported
with estrogen use:
Naysea and vomiting.
Breast tendemness or enlargement.
Enlargement of benign tumors {“tibroids”) of the uterus.
Retention of excess fiuid. This may make some conditions worsen, such as
asthma, epilepsy, migraine, heart disease, or kidney disease.
A spotty darkening of the skin, particularly an the face.
REDUCING RISK OF ESTROGEN USE
I you use estrogens, you can reduce your risks by deing these things:
A $ee your dector reguiarly.
While you are using estrogens, it is important to visit your doctor at least once a
year for a check-up. If you deveiop vaginal bleeding while taking estrogens, you
may need further evaluation. If memoers of your family have had breast cancer or
if you have ever had breast iumps or an abnormal mammogram (breast x-ray),
you may need to have more frequent breast examinations.
*  Reassess your need for esirogans.
You and your dactor should reevaluate whether or nat you still need estrogens at
least gvery six monthse -
~ Be alurt for signs of trowble. '
If any of these warning signals (or any other unusual symptoms) happen while
you are using estrogens, call your doclor immediately:
Abnormal bieeding from the vagina {possible uterine cancer)
Pains in the calves or chest, sudden shortness of breath, or coughing biood
(possibla clot in the legs, heart, or lungs)
Severe headache or vomiting, dizziress, faintness, changes in vision or
sprech, weakness or numbness of an arm or leg (possible ciot in {he brain or
eye) g .
Breast lumps (possible breast cancer; ask your doctor or health professional
to shaw you how to examine your breasts monthly)
Yellowing of the skin or eyes (possible liver problems)
Pain, swelling, or tenderness in the abdomen (passibie galibladder problem)
OTHER INFORMATION
1. Estrogens increase the risk of developing a condition {endometrial hyperpla-
sia) that may iead to cancer of the lining of the uterus. Taking progestins,
another hormone drug, with estrogens lowers the risk of developing this con-
dition. Therefore, H your uterus has not been removed, your doctor may pre-
scribe a progestin for you to take together with the estragen.
You should know, however, that taking estrogens with progestins may have additional
risks. These include:
- unhealthy effects on biood fats (especially the lowering of HDL biood cho-
lesterol, the “good" blood fat which protects against heart disease);
- unhealthy effects on blood sugar (which might make a diabetic condition
worse); and
- a possible further increase in breast cancer risk which may be associated
with long-term estrogen use.
Some research has shown that estrogens taken without progestins may pro-
tect women against developing heart disease. Howevey, this is not certain. The
protection shown may have been caused by the characteristics of the estro-
pen-treated women, and not by the estrogen treatment itself. In general,
treated women were slimmer, more physically active, ang were less likely to
have diabetes than the women. These # are known to
protect against heart disease.

gstin treatment as they affect you personally.

2. Your doctor has prescribed this drug for you and you aione. Do not give the
drug to anyone eise.

. If you will be taking calcium supplements as part of the treatment to help pre-
vent osteoporosis, check with your doctor about how much to take.

4. Keep this and ail drugs out of the reach of children. in case of overdose, call
your doctor, haspital or paison control center immediately.

. This leaflet provides a summary of the most important infarmation about
estrogens. If you want more information, ask your doctor or pharmacist 1o
show you the pi ional labeling. The pr i labeting is also published
in a book called the “Physicians’ Desk Reference,” which is available in book
stores and public libraries. Generic drugs carry virtually the same labeling
information as their brand name versions.

HOW SUPPLIED

Estradiol tablets, USP 0.5 mg; round, lavender colored tablet with bisect, debossed with
and 501, Available in containers of 3¢ (NDC 51285-501-30), 100 (NDC 51285-501-02),
and 500 {NDC 51285-501-04).

Estradiol tablets, USP 1 mg; round, rose colored tablet with bisect, debossed with "pand
502. Available in containers of 30 (NDC 51285-502-30), 100 (NDC 51285-502-02), and
500 (NDC 51285-502-04).
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nancy, your unbom child has a greater than usual chance of having birtn
defects, The sisk of developing these defects is sma¥l, but clearly lamer
than the risk in chiliren whose mothers did not take estrogens during
pregnancy. These birth defects may affect the baby's urinary system and
sex organs. Daughters bomn 1o mothers who took DES (an estrogen drug}
have a higher than usual chance of developing cancer of the vagina or
cervix when they become teenagers of young adults. Sons may have a
higher than usuat chance ot developing cancer of the testicies when they
become teenagers or young adults.

USES OF ESTROGEN

{Nat svery sstrogen drwg is approved for every use listed in this section. It you
want to know which of these possible uses are approved for the medicine pre-
seribed for you. ask yowr doctor of pharmacist to show you the professional labet-
ing. You can aiso look up the specific estrogen product in a baok called the
“Physician's Desk Reference”, which is available in many book stores and public
libraries. Generic drugs carry virtually the same labeling information as their brand
Aame vevsions.) -

A Toreduce or sevors Y

Estrogens are hosmones mada by the ovaries of normal women. Between ages
45 and 55, the ovaries normally stop making estrogens. This leads to 2 drop in
bady estrogen levels which causes the “chanpe of life" or menopause (the end
of monthly menstrual periods). If both ovaries are ramoved during an operation
betore naturai menopause takes place, the sudden drop in estrogen levels
causes “surgical menopause”.

When the estrogen levels begin dropping, some women develop very uncom-
fortable symptoms, such as feelingS of warmth in the face, neck, and chest, or
sudden intense epishdes of heat and sweating (“hot fiashes” or “hot tlushes™).
Using estrogen drugs can help the body adjust to lower estrogen levels and
reduce these symptoms. Most women have only mild menopausal symptoms
or none at all and do not need to use estrogen drups for these symptoms
Others may need to take estrogens far a few months while their bodies adjust
10 lower estrogen levels. The majority of women do not need estrogen replace-
ment for lenger than six monins for these symptoms.

A To treat vulval and vaginal atrophy (iiching, duming, dryness In or around
the vagina, difficulty or burning o8 ) d with

A To treat certain conditions In which a young woman's ovaries do not produce
enough estrogen naturally.

A To treat certain types of atingrmal vaginal biseding due o harmonat imbal-
acce when your doctor kas found 1o serius cause of the blseding.

To treat cartain cancers in special Situations, in men and women.

To prevent thinning of kones.

QOsteoporosis is a thinning of the bones that makes them weaker and allows
them to break more easily. The banes of the spine, wrists and hips break most
often in osteoporasis. Both men and women start to lose bone mass after
about age 40, but women lose bone mass faster after the menopause. Using
estrogens after the menopause slows down bone thinning and may prevent
bones tram breaking. Lifelong adequate calcium intake. either in the diet (such
as dairy p or by caicium (to reach a total daily intake of
1000 milligrams per day before menopause or 1500 milligrams per day after
menopause), may help to prevent osteoporosis. Regular weight-bearing exer-
cise (like walking and running for an hour, two or three times a week) may also
help to prevent osteoporosis. Before you change your caicium intake or exer-
cise habits, it is important to discuss these litestyle changes with your doctor
10 find out if they are safe for you.

Since estrogen use has some risks, only women who are likely to develop
osteoporosis should use estrogens for prevention. Women who are likely ta
develop osteoporosis often have the 1ollowing characteristics: white or Asian
race, slim, cigaretle smokers, and a family history of osteoporasis in a mother,
sister, of aunt. Women who have relatively early menopause, often because
their ovaries were remaved during an operation (“surgical menopause”), are
more likety 1o develop osteoporosis than wamen whose menopause happens at
the average age.

>

>

WHO SHOULD NOT USE ESTROGENS
Estrogens should not be used:

A Duriag pragnancy (sse Boxed Warsing).
If you think you may be pregnant, do not use any form of estragen-containing
drug. Using estrogens while you are pregnant may cause your unborn child to
have birth defects. Estrogens da not prevent miscarriage.

A |t you have unusual vaginal biseding which has not been svaleaied by your
doctor (see Boxed Warning).
Unusual vaginal bleeding can be a warning sign of cancer of the uterus, espe-
cially if it happens after menopause. Your doctor must find out the cause of the
bleeding so that he or she can recommend the proper treatment. Taking estro-
gens without visiting your doctor can cause you serious harm if your vaginal
bieeding is caused by cancer of the uterus.

A you have had cancer.
Since estrogens increase the risk of certain types of cancer, you should not use
estrogens if you have ever had cancer of the breast or uterus, uniess your doc-
1or recommends that the drug may help in the cancer {reatment. {Far certain
patients with breast or prostate cancer, estrogens may help.}

A you have auy circuistion problems.
Estrogen drugs should not be used except in unusually special situations in
which your doctor judges that you need estrogen therapy so much that the
risks are acceptable. Men and women with abnormal blocd clotting conditions
shouid avoid estrogen use (see Dangers of Estragens, below).

# you use estrogens, you ¢an feduce youl nisks oy 0oing these things

A See your doctor regularly.
While you are using estrogens, it is important to visit your doctor at least once a
year for a check-up. H you develop vaginal bieeding while taking estrogens, you
may need further evaiuation. Il members of your family have had breast cancar or
if you have ever had breast lumps of an abnormal mammogram (breast x-ray).
you may need to have more frequent breast examinations.

Reasssss yeur nsed for sstrogens. .

You and your doctor should reevaluatt whether or not you still need estrogens at
least every six monthse .

Be atart for signs of troubte. '

If any of these warning signals {or any other unusual symptoms) happen while
you are using estrogens, cali your doctor immediatety:

1.

You shauld know, however, that taking

Abnormai bigeding from the vagina (possivle utering cancer)

Pains in the c2IVES of chest, sudden shoriness of breath, or coughing blood
(possible clat in the Jegs, heart, or lungs)

Severe he or g, dizziress. changes in vision 07
speech, weakiess or numbness of an arm or leg (possibie clot in the prain of
eye) P .

Breast lumps (passible breast cancer: ask your doctor or health pratessnonai
ta show you how to examine your breasts monthly)

Yeliowing of the skin or eyes (possible liver problems)

Pain, swelling, or in the abdomen (possibk problem}
QTHER INFORMATION
Estrogens increase the risk of ping a condition hyperpia-

sia) that may lead to cancer of the lining of the uterus. Taking progestins,
another hormene drug, with estrogens lowers the risk of developing this con-
dition. Therefore, # your uterus has not been removed, your doctor may pre-
scribe a progestin for you to take together with the estrogen.

gens wilh may have

risks. These include:

2

3

5.

- unhealthy effects on biood fats (especially the lowering of HDL blood cho-
lesterol, the “good” blood fat which protects against heart disease);

- unhealthy effects on bload sugar (which might make 2 diabetic condition
worse); and

- a possible further increase in breast cancer risk which may be associated
with long-term estrogen use.

Some research has shown that estrogens taken without progestins may pro-

tect women against developing hearl disease. However, this is not certain. The

protection shawn may have been Caused by the characteristics of the estro-

gen-treated women, and not by the estrogen treatment itseif. in general,

treated women were slimmer, more physically active. and were less likely t0

have diabetes than the untreated Women. These characteristics are known t0

protect against heart disease.

Your dactor has prescribed this drug for you and you alone. Do not give the
drug to anyone else.
If you will be taking caicium supplements as part of the treatment to help pre-
vent osteoporosis, check with your doctor about how much to take.
Keep this and all drugs out of the reach of children. In case of overdose, call
your doctor, hosptal or poisan control center immediately
This leatlet provides a summary ai the most important information about
estrogens. It you want more information, ask your doctor or pharmacist to
show you the pr i labeling. The p labeling is also published
in a book called the “Physicians’ Desk Reference.” which is available in book
stores and public fibraries. Generic drugs carry virtually the same labeling
information as their brand name versions.

HOW SUPPLIED

Estradiol tabiets, USP 0.5 my; round, lavender colored tablet with bisect, debossed with
and 501. Available in containers of 30 (NDC 51285-501-30), 100 (NDC 51285-501-02),
and 500 (NDC 51285-501-04).

Estradiol tablets, USP 1 mg; round, rose colored tablet with bisect, debossed with 4and
502. Available in containers of 30 (NOG 51285-502-30), 100 {NDC 51285-502-02), ang
500 (NDC 51285-502-04).

Estradiol tablets, USP 1.5 mg; round, aqua Colored tablet with bisect. debossed with $
and 503. Available in comtainars of 30 (NDC 51285-503-30), 100 (NDC 51285-503-
02), and 500 (NDC 51285-503-04).

Estradiol tablets, USP 2 mg; round, biue colored tablet with bisect, debossed with $
and 504. Available in containers of 30 (NDC 51285-504-30), 100 (NDC 51285-504-
02), and 500 (NDC 51285-504-04).

Stora at controlled room temperature 15°-30°C (59°-86°F).

by: P Inc.
Cincinnati, OH 45213 USA

CAUTION: Federal law prohibits dispensing without prascription.
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Estradiol /

Tablets, USP

PRESCRIBING INFORMATION

1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF
ENDOMETRIAL CARCINOMA I POSTMENOPAUSAL WOMEN.

Close chinica) surweillance of ali women taking estrogens is important.

Adoquate ti p samphing when indi-
m4mummmmmmmmnumumwuo-
nosed persistent or recurming abnormal vaginal biseding. There is no evi-
mm-mrmmmmmwmmmﬁc‘
stropens at equi-sstrogenic dases.

2. ESTROGENS SHOULD MOT BE USED DURING PREGNANCY.

Mnmmmmmmounmmwuwnwm
h - by

period. pens are tor the
or treatment of threatened or habial abortion. Estrogens ars not indicated
for the of brasst .
Estrogen therapy during is with an nisk of

eummmm;upmdmmmnso'mmus‘wmibly
other bith detects. Stuckes of women W) raceived dietyistibesiral (DES)

uumwulmrminm;moﬂspmnmmmummum~
genital abnormalities and possibly testicular cancer later in Me. The 1985
DES Task Force concluded that use of DES during pregnancy s associated
with a subsequent increased risk of breast cancer in the mothers, although
4 causal relationship remains unproven and the observed level of excess
mkissimihrmmtonmmmmmrnraastwumskhcmrs.

DESCRPTION ¢
Estradiol (17B-estradiol) is a white, crystalline solid, chemically described as estra-
1.3.5(10}-triene-3.178-diol. H has a molecutar formula of C,H,.0, and molecular weight
of 272.29. The structural formaua is:

CH;
OH

HO

Estradiol iablets, USP for ersl sdministration, contains: 0.5my. 1mg, 1.5my, er2my
of micronized esiradial per tablet,

Estradiol tablets. USP. .5 mg contain the following inactive ingrediants: lactose mono-
hydrate, croscarmeliose sodium, ini

. Y y sodwm,
starch. magnesium stearate. polysorbats 80, FD&C Bive No. 1 Aluminum Lake, DAC
Red No. 27 Aluminum Lake.

E $P. in the g inactive ingredients:
hydrate, croscarmellose sodium, carboxymethyiceliuiose sotwm, pregelatinized
starch, magnesium siearate, polysorbate 80, D&C Red No. 27 Aluminum Lake.

Estradiol iablats, LISP. 1 5 g contain the inactive ingredients: iactose
;‘;d’:m' crmfm;::;"wmmmhylwlumo sodium, pregelatinized
rch, magnesium 5 . FD&C Bive No. 1 Alumi . D
Yeitow No. 10 Aluminum Lake. oum Lake. DC
Estradiof tablets LISP 2 mg contain the foxowing inactive ingredients: lactose mano-

hydrate, croscarmeliose sodium, carty sodium, i
starch, magnesium stearate, FORC Biue No. 2 Aluminum Lake, polysorbate B0,
CLIMICAL PHARMACOLOGY

Estrogen drug products act by regulating the transcription of a limited number of
genes. Estrogens ditfuse through csh distribute thy throug
the cell, and bind to and activate the nuciear estrogen receptor, a DNA-binding pro-
fein which Is found in estrogen-responsive tissues. The activated estrogen receptor
binds to specific DNA sequences, or hoenone-response lements, which enhance
the transcription of adiacent genes and inurm lead to the obsarved effects. Estrogen
recaptors have been identified in tissues o the raproductive wwact, Dreast, Divwnary
hypothalamus, liver, and bona of woman.

are in the ¢ #nd M of the female reproduc-
mmwmwuxuﬂm.wumm,mmorm
and deveiopment of the uterus, Fallopian tubes, and vagina. With other homones,
such as pituitary and p Cause enlargen of the breasts
through promation of ductal growth, siromal development, and the accration of fat,
Estrogens are intricately invoived with other hormones, especially progestarons, in

They also 1o the shaping of the skeleton, main-

tenance of tone and elasticity of urogenital structures, changes in the epiphyses of
the fong bones that allow for the pubsrtal growth spurt and its termination, and pig-
Mmentation of the nippies and genitals.
Estrogens occur naturally in several forms. The primary source of #strogen in nor-
mally cyciing adult women is the ovarian follicle, which secretes 70 to 500 micro-
grums of estradiol daily, depending on the phase of the manstrual cycle. This is con-
varted primarity to estrone, which circulates in roughly squal proportion to estradiol,
and to smakl amounts of estriol. After menopause, most endogenous estrogen is pro-
duced by conversion of androstenedione, secreted by the adrenal corex, to estrone
by peripheral tissues. Thus, estrone — especially in lts sulfate ester form — is the
most abundant ci 0 esirogen in women. Although circulating
estrogens exist in a dynamic equitiorium of metabolic interconversions, estradiot s
the principal intraceliular human estrogen and is substantiaily more potent than
estrona or estriol at the receptor.

Estrogens used in therapy sre weit absorbed through the skin, mucous membranes,
and gastroimestinal tract, When applied for a local action, absorption is usually suffi-
cient to cause systemic stfects. When conjugated with aryl and alkyl groups for par-
enterat ion, the rate of of oily is slowed with 2
prolonged duration of action, such that a single intramuscular injection of estradiol
valerate or esiradiol cypionats is absorbed over several weeks.

Administered estrogens and their asters are handled within the body essentially the
same a3 the W h ian of estrogens occurs pri-
marily in the liver (first pass effect), but aiso at local 1arget tissue sites. Compiex
metabalic processes result in a dynamic equili of cil i j and
unconjugated estrogenic forms which sre i X i
between estrone and estradiol and between esterified and non-esteritied forms.
Although naturalty-occurring estrogens circulate in the blood largely bound 10 sex
L globulin and albumin, only unbound estragens enter target tissue

celis. A signiti proportion of the-ci ing estrogen exists as sulfate conjugates,
especially estrone sulfats, which serves as a circulating reservoir for the farmation of
MOfe activa estrogenic species. A certain proportion of the estrogen is excreted into
the bile and then reabsarbed from tha intestine. During this emerohepatic racircuia-
tion, gens are and and undergo degradation through con-
version to less active estrogens {estriol and ather estrogens), oxidation o nonestro-
genic substances (catecholestropens, which interact with catecholamine metabolism,
especially In the central nervous system), and conjugation with glucuronic acids
(which are then rapidly excreted in the urine).
When given onally, naturally-occurring estrogens and their esters are extensively
metabokized (first pass eftect) and circulate primarily as estrone sulfate, with smaker

of other conj and A species. This results in
Kmited oral potency. By contrast, synthetic estrogens, such as ethinyl estradiol and
the are very stowly in the liver and other tissues,
which results in their high intrinsic potency. Estrogen drug products administered by
Pon-0ra routes are not Subject 10 first-pass metabolism, but aiso undergo significant
hepatic uptake, metabotism, and enterohepatic recycting.

INDICATIONS AND USAGE

Estradiol tablets, USP are indicated in the:
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; MICTOnIZEd sEiradiol par tabiet
Estradiol tabiets, USP. 0.5 mg contain the foRoWIng inactrve Ingredients: lactase mono-
fydrate, croscarmebose sodium, sodium,

. magnesiom stsacate, POlysortate 80 ioum L
Fad o, 27 » vy 80, FUAC Bive No. 1 Aluminum Lake, D&C
Estradiol tahiets. LISP. 1 mg containt the folosang inactive ingradients. Wactose mono
hydrate. croscarmaiiose sodium, ummmhy‘ululou sodium, pregeiatimzed
starch, wm.wwmwlmcmw 27 Amninum Lake.

hydrate, sodium, Carde sodium - lactose mono-
starch, magnesium staarate, polysorbete %), FOA! minum L
Yettow No. 10 Aluminum Lake. G Blue No. 1 Auminom Lake. DAC

contain the 1olowing wactive ingredients: 1actose monc-

hydrate, croscarmetiose sodium, carboxy sadium,
m,mmummm.mcsum_zmmmm‘mmw
CLINICAL PHARMALCOLOGY

Emmnmmmmnmmmmmmmmnmm number of
genes. Estrogens diifuse through celd membranes, distribute therxsetves throughout
the cell, and bind 10 and activate the nuciaf sstrogen receptor, a DNA-DINInD pro-
toin which Is found in astrogen-responsive tissues. The activated estrogen receptor
binds 10 specitic DNA saquences. OF homona-responee siements. which anhance
the transcrigtion of adjacent ganes and inum lead to the observed effects. Estrogen
mmnmmmmumnsmummm.wnnm
hypothaiamus, kvar. and bona of women.

are impe in the #n0 Mmai of the female reproduc-
mwmmmwwm.wamm,mmwm
and development of the uterus, Faliopian tubes, and vagina. Wath otter hormones.

of the

such as breasts
mrmwnmmumwm.mmwlammwmum
are Olher [}
mwmmmmmww and atfect the release
Mwmwm.mmmhmmmmm main- -
tenance of tone and elasticity of ital changes in the epii of

mmmnesmnwaH-wmlqmwunmnsmmion,md pig-
mentation of the nipples and genitals.

Estrogens occur naturally in several forms. The primary source of estrogen in nor-
mally cyciing adult women is the ovarian follicle, which sacretes 70 to 500 emicro-
nmmmold:w. wmmmmmmmmml cycle. This is con-
verted primarity 10 estrone, which circulatss in roughly equal proportion to estradiol,
and to small amounts of sstriol. After menapausse. most endogenous estrogen 1s pro-
duced by conversion ot androstenedione, sacteted by the adrenal cortex, to estrone
by peripheral tissues. Thus, astrone — especially m its sulfate ester form — 1 the
mast dant cif ing estrogen in | wamen. Although circutating
estrogens exist in a dynamic equilibrium of metabolic inmerconversions, estradiol is
the principal intraceliular human estrogen and is substantiaily more potent than
estrone or estriol at the receptor.

Estrogens used in therapy are well absorbed through the skin, mucous membranes,
and gastroimestinal tract. When appiied for 3 local action. absorption is usualy sutfi-
cient 10 cause systemic sffects. When conjugated with aryl and alkyl groups for par-
enteral the rate of ion of otly P is slowed with a
prolonged duration ot action. such that a singie intramuscular injection of estradiol
mmnvmmmnmismmmrsmnlmks.

Administerad astrogens and their esters are handied within the body essentially the
same &5 the 0 L jon of gens occurs pri-
marity in the lvar (first pass aftect), but also at Jocal target tissue sites. Complex
matabolic processes result in a dynamic squilibrium of circulating conjugated and
unconjugated estrogenic torms which are conti d 0
between estrone and estradiol and between esteritied and non-esteritied forms.
Athough naturally-dccurming estrogens crculate in the biood largely bound 10 Sex
hormone-binding globukin and aloumin, oty unbound estrogens enter target tissue
celis. A signifi proportion of the Ci estrogen exists as sultate conjugates,
especially estrone sullate. which serves as a circuiating reservoir tor the formation of
more active estrogenic species. A cartain proportion of the estrogen is excreted into
the bile and then reabsorbed from the intestine. During this enterohepatic recircuia-
tion. are d and d and undergo degradation through con-
version 10 less active estrogens (estriol and other estrogens), oxidation to nonestro-
genic substances (catecholestrogens, which inferact with catecholamine metaboiism,

vy

especially in the central nervous system), and conjugation with glucuronic acids -

1wcnmmcnupmymmdmnnum).
When given orally, naturally-occurring estrogens and their esters are extensively
{firs pass attect) and circulats primarily as estrone sultate, with smatier
amounts of other conjugated and unconjugated estrogenic species. This results in
Wmited oral potency. By contrast, synihetic estrogens, such as sthiny! estradiol and
the nonsteroidal estrogens, are degraded very slowly in the liver and other tissues,
which results in their high intrinsic potency. Estrogen drug products administered by
non-oral routes are not subject ta first-pass metabolism, but also undergo signiticant
hepatic uptake, metabolism, and anterohepatic recycling.

WNDICATIONS AND USAGE
Estragiol tablets, USP are indicated in the:
1. nt of to severe d with the

menopausa, Thara is no adequate evidence tht estrogens ars effective for ner-
vous symptoms of depression which might occur during mencpause and they
shouid not be used to treat these conditions.

2. Treatment of vuival and vaginal atrophy.

3 ot hypoestrog due to hry ON OF PIVMArY Ovar-
ian failure.

4. Tnnnmn,otbrmwuruwwm only) in appropriately selected women
5 nt ot d i of the prostate (for pailia-
tion only).

6. Prevention of osteoporosis.

Since estrogen administration is associated with risk, selection of patients should ide-
wumsedmprmmmmnnmmmmkm'mmmmmm‘
Unfortunately, there is no certain way 1o identify those women who will develop
osteoporotic fractures. Wost prospective studies ot etficacy for this indication have
manbdummmmmwlmn,mmmmnwmmmm-
m.nndmnutnmammuyuimrymmm.mus, patient selection

-di




must be individusiized based on the balance of risks and beefits. A more

risk/benefit ratic exists in 2 hysterectomized woman decause she has go risk of
endometrial cancer (see Boxsd Wamings).

wmmmmmwmmmhﬁm

foss. Case-control studies have shown an approximately 60 pescent

reduction in hm:nﬂvmslmﬂuns in women whose estrogen replacsment was

. Studies 3iso suggest that estrogen reduces

menopause,

ostrogen prevents

ued. The resutts of a two-year. randomized, , double-biind study
mmmmmmosmqmmmymzam(mznmm)
prevents vertebral fractures. When estrogen therapy is discontinued, bone mass
declines at a rate 10 the immediate postmenopausai period. There is no
evidence that estrogen replacement therapy restores bone mass to premenopausal
iovets.

At skeletal maturity thers are sex and race differences in both the total amount of
bone present and its density, in favor of men and blacks. Thus, women re at higher
risk than men because they start with lsss bone mass and, for several years following
natural Of induced Menopause, the rate of bone Mass deckng is accalerated. White

- and Asian women are at higher risk than biack women.

Earty menopause is one of the ictors for the of osteo-
) atfocting the skeleton which are associated with
is include genetic tactors (small build, hmlynlnory endocrine factors

: + {nuli "M'MBX ism, Cushi rpro-
| , Gusi g
: nuiliparity, icosis, hyperparathyroids IMI symrome hype

diabetes), lifestyte (Cigarstte smoking, aicohol abuse, sedenta:

imruulm«s)wmmmm(mmmmmmmmmm

The mai of on and of are sstrogen, an

quate Kietime calcium inteke, and memnﬂmmomdmy

caicium less efticiently women and require an average of 1500

wuydmmluummnm“r:‘vnnrm;gwmlmumm Wnomlm

premanopausal women require mp/day and the average caicum in

the USA is 400-800 mg/day. Ti when not caicium supple-

mentation may be heiptul.

wwm-tmnng exercise and nutrition may be impartant adjuncts tntnemfmon
of and produce

bed rest
mudlmeloss while weight-bearing exercise has been shown both to reduce bone
{oss and 1o increase bone Mass. Theopnmlwwmmmwm
would prevent osteoporosis have not been established, however in two studies an
hour of walking and running exercises twice or three times weekly significantly
increased lumbar spine bone mass.
Estrogens should not be used in individuals with any of the following conditions:
1. Known or suspected pregnancy (see Boxed Waming). Estrogens may cause fetal
harm when administered to a pregnant WOMan.
2. Undiagnosed abnormal genital bieeding,
3. Knownnrwsumdunwvfmbfmmmm ropriately seiected ns
being treated for metastatic disease. hat Y pace

4. Known or estrogen-d
5. Active itis or

WARNINGS
1. Induction of malignant naeplasms.

Endometrial cancar. The reportad endometrial cancer risk among unopposed
estrogen users is about 2 to 12 foid greater than in non-ussrs, and appears

appears p
of 15 to 24-fold for five to ten years ot more. In three studies, persistence of risk
was demonstrated for 8 to over 15 ysars atter cessation of estrogen treatment. n
one study a significant decrease in the incidence of endometrial cancer occurred
six months after estropen withdrawal. Concurrent progestin therapy may offsst
this risk but the overail health impact in postmenopausal women is not known
{see Precautions).
Braast Cancer. While the majority of studies have not shown an increased risk of
breast cancer in women who have sver used estrogen repiacement tharapy, some
have reported a moderately increased risk (relative risks of 1.3-2.0) int thass tak-
ing higher doses or those taking lower doses for pralonged periods of time, espe-
cially in excess of 10 ysars. Other studies have not shown tiws refationship.
Conganilal lesions with maliguant mntlal Estrogen therapy during preg-
nancy is associated with an increased risk of fetal congenital reproductive tract
disorders, and Possibly other birth defacts. sumusmwmﬁmomwis
during pregnancy have shown that female offspring have an increased risk of
vaginal adenasis, squamous cell dysplasia of the uterine cervix, and clear cell
vaginal cancer later in lifa; meic OHiSPing wave an increased risk of urogenital
abnormalities and possibly testicular cancar later in lite. Acugh some of these
changes ars benign, Others are Pracureors of ncy.

2. Galibladees dissass. Twa studies have reported a 2- tg 4-fold incraase in the risk
of galibladder disease requiring surgery in women receiving postmenopausal
estrogens.

3. Cardiovascelsr dissass. Large doses of estrogen (S mg conjugated estrogens
per day), comparable to those used to treat cancer of the prostate and breast,
have been shown in 2 large praspective clinical trial in men 4o Increass the risks
of nanfatai and
Mwmmmﬁn&mmﬁﬁwmww However, t0
avoid the thearetical cardiovascular risk 1o women caused by high sstrogen
doses, the dose for estrogen rsplacement therapy should not axceed the lowest
effective dose.

4, mnmmmmmlbm»rmunmuumnmmﬂ
replacernent therapy have besn aftributed to idiasyncratic reactions to estrogens.
More often, blood pressure has remamned the same or has dropped. One study
showed that postmenopausal estrogen users have higher blood pressure man
nonusers. Two ather studies shawed slightly iower blood pressure among estro-

to gen use doss not
mmwmm.mmmmmmmmn
regular intervais with estrogen use.

5 ol may lead to severs hypercalcemia in
patients with breast cancer and bone metastases. #f this occurs, the drug should
e 5t0pped and appropriate measures taken 10 reduce the serum caicium level.

available . mnmessﬂmomoestms
0 ot raduce. and may enhance, the moderately ncreasad breast can-

cer incidence that has been reported with prolonged estrogen replace-
mw(mwmnmssm)

3. Physical exsmisstion. A complete madica) and tamily history should be
taken prior to the initiation of any estrogen Merapy. The pretreatment and
pariodic physical examinations should inciude special reference to blood
pressure, breasts, abdomen. and peivic organs, and should include a

smais. As a general rule, estrogen shouid not be prescribed
for longer than one year without reexamining the patient.

4 mumm mnmmmmmﬂmﬁmrmn

lability, primarity related to decreased

antithrombin u:mny Tms effect appears dose- lld duration-dependent and

is less n that with ora use. Aiso.
muusﬂmnwmmmmmumnmmmal
bassiine compared to premenopausai women. There is some suggestion
that iow dase Mestranol may increase the risk of throm-
bosmbolism, aithough the ml]ony of studies (of primarily conjugated
lstrowns users) report no such increass. Thers is imsutficient intormation

nyweolwhb! in women who have had previous thromboembolic

5. WWW Eﬂrmnmawmynnmudmm

leading
Wmﬂh mmmhlmhlmofwmmmmnolm
6. Fiuld reteatisn. Because may cause some degree of fluid reten-
tion, conditions which might be exacerbated by this factor, such as
asthma, spilepsy, migraine, and cardiac or renal dysfunction. raquire care-

tul observation.

7. Uterine biseding and -unnla Certain patients may develop undesir-
abte such as ulerine
bleeding and mastomh

8. lmpaired liver function. may be poorty ized in patients
Mmmmwmwmuummmmm
8. Intormation for the Patieql, See text of Patient Package Insert below.

. Lahoratory Tests, Estrogen sdmiristration should penerally be guided by clini-
go resportse at the smatiest dose, rather than laberatory monitoning, for reiief

for thoss mndi ln which | are observable. For
and ot . see Dosage and
Admmnstmml section.
D. DrugAaboratory Jest Interactions,
1 p hml partial in time, and plateiet

aQgregation time; increased platelel count; increased factors I, VIl antigen,
VIl antigen, VIl coapulant activity, IX, X, X)l, VII-X complex, H-Vil-X com-
plex, and beta- thromboglobulin; decreased levels of anti-factor Xa and
antithrombin Il decreased antithrombin Il activity, increased levels of fib-
rinogen and activity; antigen and activity.

2. Increased thyroid-binding globulin (TBG) leading to increased circulating
totat thyroid hormone, as measured l;y nmum—boum toding (PB1), T4 ievels
{by column or by radioi leveis by .T3
resin uptaks is decreased, Mmmmﬂﬁ Free T4 and free T3
concentrations are unaitered.

3. Other binding proteins may be elevated in serum, i.e., corticosteroid binding

e increased (angiotensinogen/renin Substrate, alpha-1-antitrypsin, cerulo-
plasmin).
4. increased plasma HDL and HDL-2 subiraction concentrations, reduced LOL
i L loveis.

<

5. Impaired glugoss tolerance.
6. Reduced responsa to metyrapane test.
7. Reduced serum folate concentration.
E hmmmupﬁdw Fadility, Long term continuous
administration of natural and synthetic estrogens in uermin animal mms
of of the breast,

TUS, varon, QM.

the
tastis, 300 liver. Ses Comraindications and Wamings

. Prepnancy Category X, nmommmmblwddumwww See
Contraindications and Boxad Warning

G. Mursing Mothers. As a peneral nnnunle, the administration of any drug fo
nursing mothers should be dons only when clearly necessary since many
drugs are excreted in human milk. in addition, estrogen adminisiration to nurs-
ing mothars has been shown to decrease thequantity and quakty of the mitk.

H. Emmm_ua. Safety and mmhmnss in pediatric patients have not been
established. Large and repeated doses of estrogen over an extended period of
time have nun shown to acceierate epiphysaat closure, resulting in short adult
stature if treatment is iniliated before the compietion of physiologic puberty in
normally gdeveloping children. In patients in whom bone growth is not com-
plete, periodic monitoring of bone maturation and effects on epiphyseal centers

is recommended.

of p thildren aiso induces premature bresst
and vaginal cor ion, and may induce vaginal
trmtment may modify the normal pubertal

lation, including thromboembotic disorders and growth stimuiation of certain
tumors, Thersfore, estrogens should only be administéred 10 pediatric patients

PRECAUTIONS when clearly indicated and the lowest effective doss shauld always be utilized.
A. Ganeral , ADVERSE REACTIONS
1. Additien of 3 progestin. Smdusmmmmonoﬂmowsllnmwormn mhmmmmnlmmrummmmmdmmmm-
days of 2 cycle of esirogen administration have reporied a lowered i Py (see W garding of asia, adverse ettects on the fetus,
of endometrial nypemllsi: than would be induced by 9 of disease, car disease, slevated bicod
alone. studies of ia suggest that 10 pressure, and hypercalcemia). .
lo!ldmotmmn:mmmumpmdcmmlmnnmioﬂmm }
e of hype ! Changes in vaginal bleeding pattern 5 Eﬁummw rvatyl
in curvature.
Thers are. m""m‘""""’“"’" Tisks which may be associated i e uss of d ool Intolerance 1 contact lenses.
. or fow, 6. Central Nervous Sstem
1) adverse effects on ipoprotein metabolism (lowering HDL and raising LDL) ing, .
which could diminish the purported cardioprotective effect of estrogen fncruase in 528 of uterine Headache. migraine, duzziness.
therapy (see PRECAUTIONS below); Y cmhm;dﬂpmmn
{2) impairment of plucase tolerance; and candidiasis. 7 ;
(3) passible enhancement of mitotic activity in breast epithelial tissue, Change in amount of cervical Increase or decrease in weight
fow epidemiological data are avaitable to address thig point {see g Reduced carbohydrate tolerance.
PRECAUTIONS beiow). -y Tenderness, eniargemen Aggravation of porphyria.
The choice of progestin, s dose, and #ts regimen may be important in mini- " Edema.
mizing these adverss stfects, but these issues will require further study before " Na L Changes in libido.
they are clarifid. usea, vomiting.
Abdorminal cramps, bioating.
Cholestatic jaundi
Incraased incidence of galibladder
disease.
4
o';uo-ema Mm oo usal oral estr mmn mm o “:,,'m" slasma that
anmmmamnmmmmh ,%mmmb
women. Although most of the observational studies which assessed this sta- Erythema multiforme.
ustical association have reported a 20% to 50% reduction in coronary heart Erythema nodosum.
disease risk and associated mortaiity in estrogen takers, the following should Hemorrhagic eruption.
be considered when interpreting these reports: Loss of scalp hair.

1\ RBecaiee nnts nne nf these studies was randomized and it was too smalt to

Hirsutism
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of gakviadder disease raquiring surgery it women recefving postmenopausal

 Cardiovancular disense. Large duses of astrogen (S my conjugated
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mmmm;wmmmﬂmmwmmm&
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M&Mkommnwmm Hawever. t0
avoid the theorstical Catdiovascutar risk 10 women caused by hgh sstrogen
mn&nmmwwmn he lowest
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“nw.mwmm,

2 Wmmmnmmmw-w

Contraindications and Boxed Warming.
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normally
piete, periodic monitonng of bone maturition n and etfects on eppiwsedl Conters
is recommended. )

mwmummmmwmmmmmmmmmy.

memmwmmmﬂmmmwnnm

ikely to have undergone surgical menapause, and less
betes than the untreated women. ARhough some studies attempted to
control for these selection factors, it is common for propefly designed

study designs.
fail to contirm this apparent benefit.
{2) Current medical practice often i the use of
progestin theragy in women with intact uteri {see PRECAUT! IONS and
WARNINGS). While the ettects of added on the risk of ischemic
hurtnwmnotkrmm.almihhhptwminsmnmnmstm
of the favorabie etfects of estrogens on HOL and LDL bevets.

{3) While the etiects of added progestins on the risk of breast cancer are also

NONUSATS. Tnmwmmmvmemm ol prap: A children aiso induces premature breast
gen users comparsd 10 P I use does not and vaginal ion, and may p ly induce vaginal
of stroks. Nonethelexs, blood pressure should be montorsd at mmm.lnm.wmmmmmmm
regutar intervals with estrogen use. process. All other physiologk and aoverse ions shown 10 be d
.Wmmﬂmwpmmwmhh -mmmmmmmmwﬂﬂﬁ'wwﬁ“wﬂmmw
mmmwwmmm.nmm,mp«wmu mvmmmmmmmﬁmqmmmﬂmmm
mmmwywmmmnmmmmnhwl. . Wmors. shouid only be 10 padigtric patents
PRECAUTIONS when clearty indicated wmwwmmmuwm
A Gensrl . ADVERSE REACTIONS
1. Addition of 3 progesiin. Studies of the addition of 8 progestin for 10 or mors mmmWMrmmMWmmm-
mdumammmmmmmum gy (s00 ing i of neoplasia, advarse effects on the fotus.
of sndometrial hyparplasia than would be induced by estrogen dissase, issase, slevated dlood
alone. i ical st that 10 pressure, and hypercaicemia). X
to 14 daysnlprogesﬁnmmuod 10 provide maximal maturation of the
sndometrium and to raduce the Hkelinood of our ) ! 5. Eves o
There are, howsver, possibe risks which may be assaciated with the use of ;m“mmm s""‘"“"“m"“""‘““"“"_ e
{1) svarss offects poprotein metbolem (oweriog HOL and raising LDL) el y §
on i L ing. Spotting.
which could diminish the purported cardioprotective etfect ot estrogen Increase in size of uterine mm.dm
therapy (s¢ PRECAUTIONS below): womyomats. torea
(2) impairment of ghcoss tolerance; and Vaginal cangiiasis. 7
{3) possible anhancement of mitotic activity in breast epithelial tissue, Change in amount of cervical incrazse of decrease in weighl.
Ll jcal data are avaiable to address this point (se¢ Reduced carbohydrats tolerance.
enderness, Aggravation of porphyria.
mmmw,mm,mmmmmnmmmmmmmmw- K .'onhmcmem Edema. —
e ¢ 4 o
mmmmmm,mmmm require r study before L omiting. Changes
2 Abdominal cramps, bloating
‘Dbenefit is oot vet known.
Inmmmwwmwmmwwmuumua
cause-gtiect relationship between oral estrogen repl mm?
therapy without added progeshins and !W‘m cardiovascuiar gisease in discortinued.
m.mnmmmmmlmmmmmm- Emwnamuinnume
mmmmrmnm:mmmmmmmfymn Erythema nodosum
dm_mkwmedmmmmmnnmmmmmu Hemormhagic eruption.
De Considered when interpreting these reports: Loss of scalp hair.
(1)Mmmmmmmmmmmnmmmw Hirsutism.
yield statistically signiticant results, all relevant studies were subject 0
ummms.mu;,mawumndmdvkknimmyamois- OVERDOSAGE
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estrogen-containing
mwnwmmuﬂmm.wmnﬂmnmymmnmm.

DOSAGE AND ADMINISTRATION

Estradio! tablets, USP
1. For

o © severs ¥ vaival and vagi-
unmmmum,ummmw
u-mmmn-uummum-—num-
continned 53 promplly 53 pestible.
mmmtoowuwwmmmmumm—mmm&
month intervals.
mmlmmummum'smzmuummmwsm-
sary 1o control presenting symptoms. The mmu:nm sftoctive dose tor mainte-

ined by titration. i

nance therapy should be
cyclic (0.9., 3 weeks onand 1 week off).

e,




2 For of female e t» bype!
or primery ovarisn fallore.
1nzmauymmm
'lmv:’nuuawmvuhlmm o

adpsted to control presenting symptoms.
dose for maintanance therapy showld be determined by titration.

1. For trosimont of brsast cancer, 10r Puikiation saly, in appregriately seiscied
women sad meu with metastatic diseass.
&mﬂn;‘mslommmmm:umddnwm

‘.;- o pondont carcinema of the prestsie,

Estradiol tabiets, USP 0.5 Mg round, isvender colord tablet wilh bisect. dsbossed with &
and 501, Avallable in containers of 30 (NOC 51285-501-30}, 100 (NDC 51285-501-02).
and 500 (NOC 51285-501-04). o s
Estradiol tablets, USP 1 mg; 1ound, ross colored Kabiet with bisect, debossed
502. mmmmasnommm) 100 (NDC 51285-502-02), and
500 (NDC 51285-502-04).
Eswadiol tablets, ISP 1.5 mg: round, aqua colored tabiet with bisect, debossad with 4
and 503, Avaikable in containers of 30 (NDC 51265-503-30), 100 (NOC 51285-503-02),
and 500 (NDC 512865-503-04).
Estraciol tabves, USP 2 my; round, blus Colored tablet with bisect, debossed with &
and 504. Avaitable in comtainers of 30 (NOC 51285-504-30), 100 (NDC 51285-504-
02). and 500 (NDC 51285-504-04).
Store at controtied room temperature 15°-30°C {53°-86°F).

INFORMATION FOR THE PATIENT

INTRODUCTION

This leafiet describes when and haw to usa estrogens, and the risks and benefits of
estrogen treatment. ks, You mast n

int benefits but afS0 $0Me ou decide, with your
mmorummm":t‘u%mmmmnuummmmwmwr
benefits. }f you use estrogens, check with your doctor 10 be surs you are using the
iowest passible doss that works, and that you don’t use them longer than neces-
sary. How long you need 10 uss estropens will depend upon the reason for use.

1. .ESTROGENS INCREASE THE RISK OF CANCER OF THE UTERUS W
WOMEN WHO HAVE HAD THEIR MENOPAUSE ("CHANGE OF LIFE").
1t you use any estropen- ining drug, it Is to visit your doc-
tor reguarly and report any unusual vaginal bleeding right away. Vaginal
Dleeding after menopause may be 2 warning sign of uterine cancer. Your
doctor should evaksate any unusual vaginal bleeding to find out the cause.

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY.
Estrogens do not prevent miscarriage {Spontansous abortion) and are not
neaded in the days following childbirth. if you take estrogens during preg-
nancy, your unbom child has a greater than usual chance of having birth
detects. The risk of developing these defects is small, but clearly targer
than the risk in children whose mothers did not take estrogens during
pregnancy. These birth defucts may afiect the baby’s urinary system and
sex organs. Daughters bom to mothers who took DES (an estrogen drug)
have a higher than usual chance of developing cancer of the vagina or

- cervix when they become teenagers or young adults. Sons may have 2
higher than usuat chance of developingscancer of the testicies when they
become teenagers or young adults.

{Not every ﬂm 47 SVS1y wee liniad {n this soction. f you
mmmhmwumcn MM'"‘WM""MMHM&(:-
suribed for you, sk your doctor or pharmacist t0 Show the

ing. You can aiso look up the specific estrogen product in a book called the
“Physician's Desk ", which is available in many book stores and public
libearies. Generic drugs carry virtualty the same labeling information as their brand
name versions.)

~ Yo raduce megersis or severs mencpsusal symptems.
Estrogens are hormones made by the ovaries of normal women. Between ages
ﬁww.mmwmmpmmut;’o@@msmto:dmm

{the
of moathly menstrual periods). i both ovaries are removed during an operation
before natural menopause takes place, the sudden drop in estrogen levels
Causes “surgical menopause”.

‘When the estrogen levels begin dropping, some women mmvory
fortable symptoms. such as feslings of warmth in the face, nuxandmm
sudden intenss spisodes of haat and sweating (“hat fiashes™ or “hot fiushes”).
Usmg sstrogen drugs can heip the body adjust 10 lower estrogen levels and
reduce . Most women have only mild menopausal symptoms

mnlll Wdoumnuﬂtommwnunmsmm:ymmoms
Omm need 1o take estrogens for a few months while their bodies adjust

Mmmm.mmmolmmndomtmmmmw—
ment for longer than six months for these symptoms.

~ T ront vaival and vegina! sireply (Mching. berning, mhum
hs vaging, ditficuily or berning on

. ummmnmammnmumm
o00ugh esirogen Rsturally.

*  To trest sortain fypes of sbnarma) vaginai biosding dus 19 hermena! imbal-
S0ce whon your docier has feund 0o serious cause of e biseding.

“  To raat cortain cancers in special situations, s men and women.

A To provent thinaing of bones.
Ostaoporosis is 3 thinning of the bones that makes them weaker and sllows
them 1o break more sasily. The bones of the spine, wrists and hips break most
often in osteoporosis. Both men and women start to iose bone mass after
about age 40, but women lose bone mass faster after the menopause. Using
mmmmnmmmmuusmdmnbommmnwmmnrmm
bones from breaking. Lifelong adequate calcium intake, either i the diet (such
a8 dairy products) or by caiclum supplements (to reach a total daily intake of
1000 mitligrams per day before menopause or 1500 milligrams per day after
menopauss), may heip to prevent osteoporosis. Regular weighi-bearing exer-
Cise (like walking and running for an hour, two or thres times a week) may aiso
heip to prevent osteoporosis. Befors you change your calcium intake o axsr-
cise habits, it is important to discuss these lifestyle changes with your doctor
1o find out if they are safe for you.
Since estrogen use has some nsts only women who are likely to deveiop
should use Women who are likely to
deveiop ofmnmm i white or Asian
race, slim, cigarette smokers, mdahmllyhiswyofmowomhlnm
sister, or aunt. Women who have relatively sarly menopause, offen because
their ovaries wlronmmadumgmmrlﬁun ("surgical menopause”), are

mare tikaly to davelop 0stsoporosis than women whose Menopause happens at
the average age.
WHO SHOULD NOT USE ESTROGENS
Estrogens should not be used:

*  During pregaancy (see Bexsd Warning
1f you think you may be pregnant. do not use any form of estroen-containing

eg
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L} breastiseding, mmldmln drugs
p;:"u::unmnnuy’:‘uﬂumnwnblw 4 Should take drugS
only on the advice of your health care provider.

DANGERS OF ESTROGENS

fisk, IMPORTANT
WORIKS AND TG TAKE IT WY AS LOMG AS YOU

mmwmvmwnwmrwmmmw
risk 0f uterne cances retated to eStTOg use (but ses Other Information, below).
It you have had your uterus removed (total hysterectomy). thete 18 no danger of

cancer of the vterus.

*  Gonaet of the bronst. .
Most studies have not shown & higher risk of breast cancer in women who have
ever usad estrogens. However, SOMé studies have reported that breast cancer
developed moce often (up to twice the usual rate) in women who used estrogens
for long periods of time (especially More than 10 years), or who used higher
doses for shorter time periods.
Regular breast inations by a health pe and monthly salf-examina-
tion are recommended for all women.

A Saltbiadder dissass.
Women who use estropens after menOpauss are more likely to develop gaitblad-
der dissase needing surgery than women who do not use estragens.

A Abaormal beod ciotting.
Taking mrooans may cause changes in your blood clotting system. These
changes allow the biood to clot more ssity, possibly aliowing clats to form in
yourbloocstrum 1t blood clots do form in your bloodstream, they can cut off
the blood supply to vital organs, causing serious problems. These problems may
Wlm(wmwmhmmumnmck(wcmmoﬂ
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other

disability. Hmmmmmmmmmabywmmnonm

show an risk of these

SIDE EFFECTS

in addition 1o the risks listed above, the following side effects have been reported
with estrogen use:

Nausea and vomiting.

Breast tanderness or enlargemant.

Entargement o1 bemign tumors {“fibroids”) of the utsrus.

Retention of axcess fluid. This may make some conditions worsen, such as

asthma, epilepsy, migraine, heart dissase, or kidney dissase.

A spotty darkening of the skin, particularty on the face.

REDUCING RISK OF ESTROGEN USE

If you use estrogens, you can reduce your fisks by doing these things:

A Soe your decher regulariy.

While you are using estrogens, it is important to visit your doctor at teast once a
year for 3 chack-up. If you deveiop vaginal bieeding while taking sstrogens, you
may need further evaluation. il members of your tamily have had breast cancer or
# you have ever had breast lumps or an abnormal mammogram (breast x-ay),
you may need to have more frequent breast examinations.

#  Reassess your seed for sstregess.
Ywmwmomrsmuldmmm%rwnmmnmmdmmn
laast every six Months.

A Be slert tor signs of Wrouble.
Hmmnmmmmh(wWWnrumIsymmms)hpmwm
Yyou are using

mwmlmwmmmm(nwmmumv)
Pains in the caives-or chest, sudden shortness of breath, or coughing biood
{Possible clat in the legs, heart, Or kungs)
Savers headache or vomiting, dizziness, faintness, _changes in vision or
speech, weakness or numbness of an arm or leg (possible clot in the brain or
eye)
Breast lumps (possible breast cancer, ask your doctor orhaaith professional
10 show you how $0 examine ypur breasts monthily)
Yellowing of the skin or syes {possible liver problems)
Pain, sweiling, or inthe {possibie problem)
OTHER § ATION
1. Estrogens increass the risk of a condition hyperpia-
sia) that may lead to cancer of the lining of the uterus. Taking proumns
another hormone drug, with estrogens lowers the risk of developing this con:
dition. Thersfore, if your uterus has not been removed, ynuruocmrmaypn-
scribe 2 progestin for you to take together with the estragen.
mmnmmmmmmmmmmmmml
risks. These incl
mmmmmmﬂmmmmummm—
festerol, the “pood” bicod fat which protects against heast disease);
- unhealtiry effects on blood sugar (which might make a diabetic condition
‘worse); and
- & possible further increase in breast cancer risk which may be associated
with long-term estrogen use.
Some research has shown that estragens taken without progestins may pro-

Qen-tragted women, and not by the estrogen treatment itselt. in general,

treated women were stimmer, more physically active, and were less likety to

have diabstes than the untreated women. Thess nmmmmuoknwnm
protect against heart ﬂsnu

2. erdmwmwmmnnmfmyouamyoumm Do not give the
drug to anyone eige.

3. nyouvlﬂonhmnnldun as part of the tnnelpprs-
vent osteoporosis, check with your doctor about how much 10 take

4. Keep this and all drugs ovt of the reach of children. Inmdwﬂou cat
your doctor, hospital or poison control center immediatety.

S. This leafiet provides a summary of the most important information about
estrogens. If you want more information, ask your doctor or pharmacist to
show you the pi labeting. The p: fabeling is alsa i
nlbookullodm'mylﬂrs Dﬂnmrm which is availabie in book
stores and public libraries. Generic drugs carry virtually the same labeling
information as their brand name versions.

MHOW SUPPLIED
Estradiol tabiats, USP 0.5 mg; round, Lavender colorad tablet with bisect, debossed
m‘,m 501. Available in containers of 30 (NDC 51285-501-30), 100 (NDC 51285-
501-02), and 500 {NDC 51285-501-04).
Estradiol tablets, USP 1 mg; round, rose colored tablet with bisect, debossed with
md 502 Avannble fn comamers of 30 (NDC 51285-502-30). 100 (NDC 51285-502-




SER oF EXTROGEN

ﬂum-n-%“.nr—Whﬂ*. ¥ you
of POSSIdIE ¥SES 2rE ADOrOVEG 10v g medicina
3Cribed for you. ssk veur doctor or pharicist 10 Show you e Iroresses Wil

Wuunmmwmmmmpmmmumwndm

mxwﬂlﬁmﬂ'mbmmmmmmm

i

severy .
m?.mmwmmmmmmmm

. mmmmmm.m H n
Mmmm-muamh'muwwmmm(mm
Ummum).nmmmmammm
Mmmmmmmmm.mmnmpmmnMIs

hmmmu;—dwmuhmw
““m“h“.““lhm.
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. Using
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menogause), may help to prevent Ostaoporosis. Regular weight-bearing exer-
eiso(Iihmlﬁnqamnmngfnrwbow,mormmnmesawnk)myalso
help 1o prevent osteoporosis, Befors you change your caicium intake or exer-
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Since estrogen use nas some risks, only women who are likely to deveiop
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Paine in the caives sudden ShOTINess of braath, or blood
(Mmhh%whm] Eoughiog .
Severe head or vomiting, di . fai s . -
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Braast lomps-{passidie breast cance; axk your doctor orheaith profassions!
0 show you how 10 examine our braests gronthy)
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Pain, sweiling, or tey inthe « probiemn)

QTHER IFORMATION
- Estrogens incraase the risk of veloping a condition etrial typer;
$i3) that may iead to cancer of the kning of the uterus. Taking propestins,
mhwmmmw.mowmmrsmmolmmmwn-
M.m,lmmmmmnmﬂm.nurdomrmaypm
estrogen.
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= mhealthy effects on biood tats (especially the lowering of HOL biood cho-
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Some research has shown that may pro-

Prowection shown may have been caused by the charactaristics of the estro.

9en-treated women, and not by the estropen treatment itself. In general, - mdite e
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§. This ieafiet provides a summary of the most important information about
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stores and public fibraries. Ganeric drugs carry virtually the same labeling
L ion 2s their brand name versions.

their ovaries were removed during an ion (“surgical ), are
move likely 10 develop osteaporosis than women whose menopause happens at
the average age.

WHO SHOULD NOT USE ESTROGENS

Estrogens should not be used:

a

During pragnancy (soe Bexed ).
Myouminkyoumyhlwmm.dunmuuanytormdmmn—wmining
dnm.UﬂmCWmmibyoummmmmaymyourmtho
mmm.&umaomtwmmwmm
ummmmlmmummmnm
docter (300 Boxed ).
Unmulmmbwiwunmawnmmmmroimmu&m
Mnhmmmmw]wmmmmmawmm
bmdinasommwsmannmmnﬂmwowtrmmmdmm
omswltﬁmnvisﬂimyomuocmrﬂnuusayouscmsmrmnmrmiml
Mingnumdbymroimm .

N you bave had cancer.
smmmmmmmmmtypsMwm.mmwww

HOW SUPPLIED
Estradiol tabiets, USPﬂjm;mM.hwmermmmMﬂlMﬂ
with $m S501. Available in containers of 30 {NDC 51285-501-30), 100 {NDC 51285-
501-02), and 500 (NDC 5§1285-501-04).
Estradiol tablets, USP 1 mg; round, fase colored tablet with bisect, detiosssd with %
and 502. Avaklabls in containers of 30 (NDC $1285-502-30), 100 (NDC 51285-502- -
02), and 500 (NDC 51285-502-04).
Mm%?um;mm,nueﬂmdmmmmmm
% and 503. Avaable in containers of 30 {NDC 51285-503-30), 100 (NDG 51285-503-
02)."!6500("0051235—503-0‘).
MMWP!W:M.MWMWMWWW$
and 504. Avallable in containers of 30 (NDC 51285-504-30), 100 (NDC 51285-504-
02}, and 500 (NDC 51285-504-04).
Store 2t corkrolied raom temperature 15°-30°C (59°-86°F).
Masutaciered by: Dummed Pharmacouticals, lnc
Clacinaati, 0H 45213 USA
CAUTION: Fo.ullb'm-mmmww-.
DURAMED PHAR“'CEUTICM.S, INC.
CINCINNATI, DHIO 45213 UsA
Joa3s7 Iss. 997
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INFOHMATION FOR THE PATIENT
) INTRODUCTION
This leatlet describes when and
estrogan s and how to uge estrogens, and the risks and benefits of

Estrogens have important benefits but a i
1 SC SOme risis, You must degj i
g::;z;s vw;t;l‘fru ;Zeesn;gsg to yo: 0'1( estrogen use are accept:bledgecég:'sg lg: m:;
Iy ens, check with your doctor to be sure i
fowest possibia dose that works and th et tha e
A at you don't use them longer th -
sary. How long you need 1o use estrogens wilj depend on the reasonglor usaelf feces

1. ESTRO
GENS INCREASE THE RISK OF CANCER gF THE UTE}!US N
).

WOMEN WHO HAVE Hap THEIR MENOPAUSE {“CHANGE OF LIFg"
If you use any estrogen—containing drug_, it is important to visit your doctor

ESTROGENS SHOULD NOT BE USED DURING PREGNANCY.

Estroger!s do net prevent miscarriage (spontaneous abortion) and are not
needed in the days following childbirth, I Yyou take estrogens during preg-
nancy, your unborn chiid has a greater ing bi

USES OF ESTROGEN

(Not every estrogen drug is approved for every use listed in this section. If you
want to know which of these possible uses are approved for the medicine pre-
scribed for you, ask your doctor or ph'armacist to show you the professional fabel-

“Physicians” Desk Reference”, which is available in many book stores and public
libraries. Generic drugs carry virtually the same labeling information as tHeir brand
name versions.)
~ Ta reduce moderate or severe Mmenopausal symptoms.
Estrogens are hormanes made by the ovaries of normai women. Between ages
45 and 55, the ovaries normally stop making estrogens, This leads to a drop in
body estrogen levels which causes the “change of life” or menopause (the end
of monthly menstrual periods). If both ovaries are removed during an operation
before natural menopause takes place, the sudden drop in esirogen levels
causes “surgical menopause”. .
When the estrogen levels begin dropping, some women develop vary uncom-
fortable symptoms, such as feelings of warmth in the face, neck, and chest, or
sudden intense episodes of heat and sweating (“hot flashes” or “hot flushes”).
Using estrogen drugs can help the body adjust to tower estrogen levels and
reduce these symptoms. Most women have only mild menopausal symptoms
or none at all and do not need to use estrogen drugs for these symptoms.
Others may need to take estrogens for a few months white their bodies adjust to
lower estrogen levels. The majority of women do not need estrogen replace-
ment for fonger than six months for these symptoms.
To treat vulval and vaginal atrophy (itching, burning, dryness in or around the
vagina, difficulty ar burning on urination) associated with menopause.
To treat certain conditions in which a young woman's ovaries do not produce
enough estrogen naturally.
To treat certain types of vaginal bi g due to onal imbai-
ance when your doclor has found no serious cause of \he bleading.
To treat certain cancers in special situations, in men and women.

To prevent thinning of bones.

is i inni d alfows
Osteoporosis is a thinning of the bones that rpakes ghem wea_ker an
them to break more easily. The bones of the spine, wrists and hips break most
often in osteoporosis. Both men and women start to lose bone mass after about
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fortable symptoms, such as feelings of warmth in the face. neck. and chest, or
sudden intense episodes of heat and sweating {“hot flashes” or “hot flushes).
Using estrogen drugs can help the body adjust to lower estrogen levels and
reduce these symptoms. Most women have only mild menopausal symptoms
or none at all and do not need to use estrogen drugs for these symptoms.
Others may need to take estrogens for a few months while their bodies adjust to
lower estrogen leveis. The majority of women da not need estrogen replace-
ment for longer than six months for these symptoms.

To treat vulval and vaginal atrophy (fiching, burning, dryness in or around the
vagina, difficulty or burning on urination) associated with menopause.

To treat certain conditions in which a young woman's ovaries do not produce
snough esirogen naturally.

To treat certain types of | vaginal dus to h | imbal-
ance when your doctor has found no serious cause of the bieeding.

To treat certain cancers in special situations, in men and women.
To prevent thinning of bones.

- Osteoporosis is a thinning of the bones that makes them weaker and allows

them to break more easily. The bones of the spine, wrists and hips break most
often in osteoporosis. Both men and women start to lose bone mass after about
age 40, but women lose bone mass faster after the menopause. Using estro-
gens after the menopause slows down bone thinning and may prevent bones
from breaking. Lifelong q Icium intake, either in the diet (such as
dairy praducts) or by calcium supplements (to reach a total daily intake of 1000
milligrams per day before menopause or 1500 milligrams per day atter
menopause), may help to prevent osteoporosis. Regular weight-bearing exer-
cise (like watking and running for an hour, two or three times a week] may also
help to prevent osteoporosis. Before you change your calcium intake or exer-
cise habits, it is important to discuss these lifestyle changes with your doctor to
find out if they are sate for you.

Since estrogen use has some risks, orly women who are likely to develop
osteoporosis should use estrogens for prevention. Women who are likely to
develop osteoporosis often have the tollawing characteristics: white or Asian
race, slim, cigarette smokers, and a family history of osteoporosis in a mother,
sister, or aunt. Women who have relatively early menopause, often because
their ovaries were removed during an operation (“surgica menopause”), are
mare likely to develop osteoporosis than women whose menopause happens at
the average age.

WHO SHOULD NOT USE ESTROGENS

Estrogens should not be used:

A

During pregnancy (see Boxed Warning).

If you think you may be pregnant, do not use any form of estrogen-containing
drug. Using estrogens while you are pregnant may cause your unborn child to
have birth defects. Estrogens do not prevent miscarriage.

i you have unusual vaginal blesding which has not been evaluated by your
doctor (see Boxed Warnings).

Unusual vaginal bleeding can be a warning sign of cancer of the uterus, espe-
cially if it happens after menopause. Your doctor must find out the cause of the
bleeding so that he or she can recommend the proper treatment. Taking estro-
gens without visiting your doctor can cause you serious harm if your vaginal
bleeding is caused by cancer of the uterus. .

If you have had cancer.

Since estrogens increase the risk of certain types of cancer, you should not use
estrogens if you have ever had cancer of the breast or uterus, unless your doc-
tor recommends that the drug may help in the cancer treatment. (For certain
patients with breast or prostate cancer, estrogens may help.)

If you have any circulation problems.

Estrogen drugs should not be used except in unusually special situations in
which your doctor judges that you need estrogen therapy so much that the
risks are acceptable. Men and women with abnormal blood clotting conditions
should avoid estrogen use {see Dangers of Estrogens, below).

Whan they do not work.

During menopause, some women develop nervous symptoms or depression.
Estrogens do not relieve these symptoms. You may have heard that taking
estrogens for years after menopause will keep your skin soft and suppie and
keep you feeling young. There is no evidence for these claims and sach long-
term estrogen use may have serious risks.

After childbirth or when breastfeeding a baby.

Estrogens should not be used to try to stop the breasts from filling with milk
after a baby is born. Such treatment may increase the risk of developing blood
clots (see Dangers of Estrogens, below).

It you are breastfeeding, you should avoid using any drugs because many
drugs pass through to the baby in the milk. While nursing a baby, you should
take drugs onty on the advice of your health care provider.

DANGERS OF ESTROGENS

Cancer of the uterus.

Your risk of developing cancer of the uterus gets higher the longer you use
estrogens and the larger doses you use. One study showed that after women
stop taking estrogens, this higher cancer risk quickly returns 1o the usual leve!
of risk (as if you had never used estrogen therapy). Three other studies showed
that the cancer risk stayed high for B to more than 15 years after stapping estro-
gen treatment. Because of this risk, IT 1S IMPORTANT TO TAKE THE LOWEST
DOSE THAT WORKS AND TO TAKE IT ONLY AS LONG AS YOU NEED IT.

Using progestin therapy together with estrogen therapy may reduce the higher
risk of uterine cancer related to estrogen use (but see Other Information,
betow).

If you have had your uterus removed (total hysterectomy), there is no danger of
developing cancer of the uterus.

Cancer of the breast.

Most studies have not shown a higher risk of breast cancer in women who have
ever used estrogens. However, some studies have reported that breast cancer
developed more often (up to twice the usual rate) in women who used estro-
gens for long periods of time (especially more than 10 years), or who used
higher doses for shorter time periods.

Regular breast examinations by a health professicnal and monthly self-exami-
nation are recommended for all women. .
Gallbladder disease. .

Women who use estrogens after menopause are more likely to develop gall-
bladder disease needing surgery than women who do not use estrogens.

Abnormal blood clotting.

Taking estrogens may cause changes in your blood clotting system. These
changes allow the blood 1o clot more easily, possibly allowing clots to form in
your bloodstream. If blood clots do form in your bloodstream, they can cut off
the blood supply to vital organs, causing serious probiems. These problems
mav include a stroke (by cutting off blood to the brain). a heart attack (by cut-
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WHO SHOULD NOT USE ESTROGENS

Estrogens should not be used:

A

During pregnancy (see Boxed Waming).

If you think you may be pregnant, do not use any form of estrogen-containing
drug. Using estrogens while you are pregnant may cause your unborn child to
have birth defects. Estrogens da not prevent miscarriage.

it you have unusual vaginal bleeding which has not heen evaluated by your
doctor (see Boxed Wamings).

Unusual vaginal bieeding can be a warning sign of cancer of the uterus, espe-
cially if it happens atter menopause. Your doctor must find out the cause of the
bleeding so that he or she can rec d the proper ir Taking estro-
gens without visiting your doctor can cause you serious harm if your vaginal
bleeding is caused by cancer of the uterus.

If you have had cancer.

Since estrogens increase the risk of certain types of cancer, you should not use
estrogens if you have ever had cancer of the breast or uterus, unless your doc-
tor recommends that the drug may help in the cancer treatment. (For certain
patients with breast or prostate cancer, estrogens may help.)

If you have any circulation problems.

Estrogen drugs should not be used except in unusually special situations in
which your doctor judges that you need estragen therapy so much that the
risks are acceptable. Men and women with abnormal blood clotting conditions
should avoid estrogen use (see Dangers of Estrogens, below). .

When they do not work.

During menopause, some women develop nervous symptoms or depression.
Estrogens do not refieve these symptoms. You may have heard that taking
estrogens for years afier menopause will keep your skin soft and supple and
keep you feeling young. There is no evidence for these claims and such long-
term estrogen use may have serious risks.

Atter childbirth or when breastfeeding a baby.

Estrogens should not be used to try to stop the breasts from filling with milk
after a baby is born. Such treatment may increase the risk of developing blood
clots (see Dangers of Estrogens, below).

It you are breastieeding, you should avoid using any drugs because many
drugs pass through to the baby in the mitk. While nursing a baby. you should
take drugs only on the advice of your health care provider.

DANGERS OF ESTROGENS

Cancer of the uterus.

Your risk of developing cancer of the uterus gets higher the longer you use
estrogens and the larger doses you use. One study showed that after women
stop taking estrogens, this higher cancer risk quickly returns to the usual level
of risk (as if you had never used estrogen therapy). Three other studies showed
that the cancer risk stayed high for 8 to more than 15 years after stopping estro-
gen treatment. Because of this risk, IT 1S IMPORTANT TO TAKE THE LOWEST
DOSE THAT WORKS AND TO TAKE IT ONLY AS LONG AS YOU NEED IT.

Using progestin therapy together with estrogen therapy may reduce the higher
risk of uterine cancer refated to estrogen use (but see Other information,
below). B

If you have had your uterus removed (total hysterectomy), there is no danger of
developing cancer of the uterus.

Cancer of the breast.

Most studies have not shown a higher risk of breast cancer in women who have
ever used estrogens. However, some studies have reported that breast cancer
developed more often (up to twice the usual rate) in women who used estro-
gens for long periods of time (especially more than 10 years), of who used
higher doses for shorter time periods.

Regular breast examinations by a health professional and monthly self-exami-
nation are recommended for all women. '
Gallbladder disease.

Women who use estrogens after menopause are more likely to develop gali-
bladder disease needing surgery than wamen who do not use estrogens.

Abnormal biood clotting.

Taking estrogens may cause changes in your biood clotting system. These
changes allow the blocd to clot more gasily, possibly allowing clots to form in
your bloodstream. If blood clots do form in your bioodstream, they can cut oft
the blood supply to vital organs, causing serious problems. These problems
may include a stroke (by cutting off blood to the brain), a heart attack (by cut-
ting off blood to the heart), a pulmonary embolus (by cutting off blood to the
lungs), or other problems. Any of these conditions may cause death or serious
long term disability. However, most studies of low dose estrogen usage by
women do not show an i d risk of these complication




SIDE EFFECTS
In addition to the risks listed above, the following side effects have been reported
with estrogen use:
Nausea and vomiting.
Breast tenderness or enlargement.
Enlargement of benign tumors (“fibroids”) of the uterus.
Retention of excess fluid. This may make some conditions worsen, such as asthma,
epilepsy, migraine, heart disease, or kidney disease.
A spotty darkening of the skin, particutarty on the face.

REDUCING RISK OF ESTROGEN USE
If you use estrogens, you can reduce your risks by doing these things:
A See your doclor regularly.
While you are using estrogens, it is important to visit your doctor at least once
a'year for a check-up. If you develop vaginal bleeding while taking estrogens,
you may need further evaluation. If members of your family have had breast
cancer or if you have ever had breast lumps of an abnormal mammogram
(breast x-ray), you may need to have more frequent breast examinations.
»  Resssess your need for estrogens.
You and your doctor should reevaluate whether or not you still need estrogens
at least every six months.
~  Be aler for signs of trouble.
It any of these warning signals (or any other unusual symptoms) happen while
you are using estrogens, call your doctor immediately:
Abhormal bleeding from the vagina (possible uterine cancer)
Pains in the calves or chest, sudden shortness of breath, or coughing blood
(possible clot in the legs, heart, or lungs)
Severe headache or vomiting, dizziness, faintness, changes in vision or speech,
weakness or numbness of an arm or leg (passible clot i the brain or eye)
Breast lumps (possible breast cancer; ask your doctor or health professional
1o show you how to examine your breasts monthly)
Yellowing of the skin or eyes (possible liver problems)
Pain, swelling, or tenderness in the ahdomen {possible galibladder problem)

OTHER INFORMATION

1. Estrogens increase the risk of developing a condition (endometrial hyperplasia)
‘that may lead to cancer of the lining of the uterus. Taking progestins, another
hormone drug, with estrogens lowers the risk of deveioping this condition.
Therefu;e, if your uterus has not been removed, your doctor may prescribe a
progestin for you to take together with the estrogen.

You shouid know, however, that taking estrogens with progestins may have addi-

tional risks. These include:

- unhealthy effects on blood fats (especially the lowering of HDL blood choles-
terol, the “good” blood fat which protects against heart disease);

- unhedlithy effects on blood sugar (which might make a diabetic condition
waorse); and

- apossible further increase in breast cancer risk which may ba associated with

long-term estrogen use.
Some research has shown that estrogens taken without progestins may protect
women against developing heart disease. However, this is not certain. The pro-
tection shown may have been caused by the characteristics of the estrogen-
treated women, and not by the estrogen treatment itself. in general, treated
women were slimmer, more physically active, and were less likely to have dia-
betes than the untreated women. These characteristics are known to protect
against heart disease. .

2. Your doctor has prescribed this drug for you and you alone. Do not give the
drug to anyone else.

3. If you will be taking calcium supplements as part of the treatment to help pre-
vent osteoporosis, check with your doctor about how misch to take.

4. Keep this and all drugs out of the reach of children. In case of overdose, call
your doctor, hospitat or poison control center immediately. .

5. This leaflet provides a summary of the most important information about estro-
gens. If you want more information, ask your doctor or pharmacist to ghow you
the professionat labeling. The professional labefing is also published in a book
called the “Physicians’ Desk Reference,” which is available in book stores and
public libraries. Generic drugs carry virtually the same labeling information as
their brand name versions.

. HOW SUPPLIED

Estradiol tablets, USP 0.5 mg; round, lavender colored tablet with bisect, debossed

with 4, and 501. Available in containers of 30 (NDC 51285-501-30), 100 (NDC

§1285-501-02), and 500 (NDC 51285-501-04).

Estradiol tablets, USP 1 mg; round, rose colored tablet with bisect, debossed with 4

and 502. Availabie ini containers of 30 (NDC 51285-502-30), 100 (NDC 51285-502-

02), and 500 (NDC 51285-502-04).

Estradiot tablets, USP 1.5 mg; round, agua colored tablet with bisect, debossed

with § and 503. Available in containers of 30 (NDC 51285-503-30), 100 (NOC

51285-503-02), and 500 (NDC 51285-503-04).

Estradio! tablets, USP 2 mg; round, blue colored tablet with bisect, debossed with

4,and 504. Available in containers of 30 (NDC 51285-504-30), 100 (NDG 51285-

504-02), and 500 (NDC 51285-504-04).

Store at controlled room temperature 15°-30°C (59°-86°F).
CAUTION: Federal law prohibits dispensing without prescription.

Manufactured by:
Duramed Pharmaceuticals, Inc.
Cincinnati, OH 45213 USA

100305 ‘ Iss. 9/97
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INFORMATION FOR THE PATIENT

INTRODUCTION

This leaflet describes when and how to use estrogens, and the risks and
benefits of estrogen treatment.

Estrogens have important benefits but also some risks. You must
decide, with your doctor, whether the risks to you of estrogen use are
acceptable because of their benefits. If you use estrogens, check with
your doctor to be sure you are using the lowest possible dose that
works, and that you don't use them longer than necessary. How long
you need to use estrogens will depend on the reason for use.

1. ESTROGENS INCREASE THE RISK OF CANCER OF THE
UTERUS IN WOMEN WHO MAVE HAD THEIR.MENOPAUSE
(“CHANGE OF LIFE").

If you use any estrogen-containing drug, it is important to visit
your doctor regularly and report any unusual vaginal bieeding
right away. Vaginal bleeding after menopause may be a warn-
ing sign of uterine cancer. Your doctor should evaluate any
unusual vaginal bieeding to find out the cause.

2. ESTROGENS SHOULD NOT BE YSED DURING PREGNANCY.
Estrogens do not prevent miscarriage (spontaneous abortion)
and are not needed in the days following childbirth. If you take
estrogens during pregnancy, your unbom child has a Qreater
than usual chance of having birth defects. The risk of develop®
ing these defects is smail, but clsarly larger than the risk in
children whose mothers did not take estrogens duting preg-
nancy. These birth defects may affect the baby’s urinary system
and sex organs. Daughters born to mothers who took DES (an
estrogen drug) have a higher than usual chance of developing
cancer of the vagina or cervix when they become teenagers or
young adults. Sons may have a higher than usual chance of
developing cancer of the testicles when they become teenagers
ar young adults.

USES OF ESTROGEN

(Not every estrogen drug is approved for svery use listed in this sec-
Hon. if you want to know which of these possible uses ars approved for
the medicine prescribed for you, ask your doctor or pharmacist to show
you the professional labeling. You can also look up the specific estrogen
product in a book called the “Physicians’ Desk Reference”, which is
available in many book stores and public libraries. Generic drugs carry
virtually the same labaling information as their brand name versions.)

a

To reduce moderate or savere menopausal symptoms.

Estrogens are hormones made by the ovaries of normal women.
Between ages 45 and 55, the ovaries normally stop making estro-
gens. This leads to a drop in body estrogen levels which causes the
“change of life” or menopause (the end of monthty menstrual peri-
ods). If both ovaries are removed during an operation before natura!
menopause takes place, the sudden drop in estrogen levels causes
“surgical menopause”.

When the gstrogen levels begin dropping, some woman develop
very uncomfortable symptoms, such as feelings of warmth in the
face, neck, and chest, or sudden intense episodes of heat and
sweating (“hot flashes” or “hot flushes”). Using estrogen drugs can
help the body adjust to lower estrogen levels and reduce these
symptoms. Most, women have saly mild menopausal symptoms or
none at all and do not need to use estrogen drugs for these symp-
toms. Others may need to take estrogens for a few months while
their bodies adjust to lower estrogen Jeveis. The maijority of women
do not need estrogen replacement tor YONGET Yhan six monms 107
these symptoms.

To treat vuival and vaginal atraphy (itching, burning, dryness in or
arcand the vagina, difficulty or burniag on urination) associated
with menopause: .- M

To freat certain conditions in which a young woman’s ovaries do
not produce snough estrogen aaturally.

To treat certain types of abnormal vaginal biseding due to hor-
monal imbatanca when your dactor has found no serious cause of
the bleeding.

To treat certain cancers in special situations, in men and women.
To prevent thinning of bones.

Osteoporosis is a thinning of the bones that makes them weaker and
allows them to break more sasily. The bones of the spine, wrists and
hips break most often in osteoporosis. Both men and women start
to ose bone mass after about age 40, but women jose bone mass
faster after the menopause. Using estrogens after the menopause
slows down bone thinning and may prevent bones trom braaking.
Lifelong adequate calcium intake, either in the diet (such as dairy
products) or by calcium supplements (to reach a total daily intake of
1000 milligrams per day before menopause or 1500 mitligrams per
day after menopause), may help to prevent osteoporosis. Regular
weight-bearing exercise (like walking and running for an hour, two
or three times a week) may aiso heip to prevent osteoporosis.
Before you change your calcium intake or exercise habits, it is
important to discuss these lifestyie changes with your doctor to find
out if they are safe for you.

Since estrogen use has soms risks, only women who are likely to
develop osteoporosis should use estrogens for prevention. Women
who are likely to develop osteoporosis often have the following
characteristics: white or Asian race, slim, cigarette smokers, and a
family history of osteoporosis in a mother, sister, or aunt. Women
who have relatively early often b their ovaries
were removed during an operation (“surgical menopause”™), are
more likely to develop osteoporosis than women whose menopause
happens at the average age. .

'WHO SHOULD NOT USE ESTROGENS

Estrogens should not be used:

A

A

During pragnancy (ses Boxed Warning).

If you think you may-be pregnant, do not use any form of estrogen-
containing drug. Using estrogens while you are pregnant may cause
your unborn child to have birth defects. Estrogens do not prevent
miscarriage.

If vou have unusuat vaginal hleeding which has not heen evale.



tign. It you wanl 1o know which of these possioe uses are approved for
the medicine prescribed for you, ask your doctor or pharmacist to show
you tha professional tabeling. You can 2iso look up the specific estrogen
product in a book called the “Physicians' Desk Refsrence”, which is
available in many book stores and public fibraries. Generic drugs carry
virtually the same labeling information as their brand name versions.)

a

To reduce moderate or severe mevopausal symptoms.
Estrogens are hormones made by the ovaries of normal women.

Between ages 45 and 55, the ovaries normally stop making estro- .

gens. This leads to a drop in body estrogen levels which causes the
“change of iife” or menopause {the end of monthly menstrual peri-
ods). it both ovaries are removed during an operation before natusal
menopause fakes place, the sudden drop in estrogen levels causes
surgical menopause”.
When the estrogen jevels begin dropping, some woman develop
very uncomfortable symptoms, such as feelings of warmth in the
face, neck, and chest, or sudden intense episodes of heat and
sweating (“hot fiashes” or “hot Rushes™). Using estrogen drugs can
help the body adjust to lower estrogen levels and reduce these
symptoms. Most women have raly mild menopausal symptoms or
none at ail and do not need 1o use estrogen drugs for these symp-
toms. Others may need to take estrogens for a few months while
their bodies adjust to lower estrogen levels. The maiority of women
do not need estrogen replacement tor vonger tnan
these symptoms.
To treat vulval and vaginal atrophy (itching, burning, dryness in or
around the vagina, difficulty or burning on urination) associated
with menopause: . M
To treat certain conditions in which 2 young woman's ovaries do
not produce enough estrogen naturally.
To treat certain types of abnormsl vaginal biseding due to hor-
menal imbalancs when your doctor has found no serious cause of
the bleedirg.
To treat certain cancers in special sttuations, in men and women.
To prevent thinning of bones.

Osteaporosis is a thinning of the bones that makes them weaker and
allows them to break more easily. The bones of the spine, wrists and
hips break most often in osteoporosis. Both men and women start
to lose bone mass after about age 40, but women lose bone mass
faster after the Using estrogens after the

slows down hone thinning and may prevent bones from breaking.
Lifelong adequate calcium intake, either in the diet (such as dairy
products) or by calcium suppiements {to reach a total daity intake of
1000 miltigrams per day before menopause or 1500 milligrams per
day after menopause), may heip to prevent osteoporosis. Regular
waight-bearing exercise (like walking and running for an hour, two
or three times a week) may also help to prevent osteoporosis.
Before you change your calcium intake or exercise habits, it is
important to discuss these lifestyle changes with your doctor to tind
out if they are safe for you.

Since estrogen use has some risks, only women who are likely to
develop osteoparosis should use estrogens for prevention. Women
who are likely to develop osteoporosis often have the following
characteristics: white or Asian race, slim, cigarette smokers, and a
family history of osteoporosis in a mother, sister, or aunt. Women
who have relatively earty menopause, often because their ovaries
were removed during an operation (“surgical P "), are
more likely to develop osteoporosis than women whose menopause
happens at the average age. .

WHO SHOULD NOT USE ESTROGENS

Estrogens should not be used:

A

During pregnascy (see Boxed Warning).

11 you think you may be pregnant, do not use any form of estrogen-
containing drug. Using estragens while you are pregnant may cause
your unborn child to have birth defects. Estrogens do not prevent
miscarriage.

If you have unusual vaginal biseding which has not been evaiu-

. ated by your 'daclor (see Boxed Warnings).

Unusual vaginal bleeding can be a waming sign of cancer of the
uterus, especially if it happens after mencpause. Your doctor must
find out the cause of the bleeding so that he or she can recommend

the proper treatment. Taking estrogens without visiting your doctor -

can cause you serious harm if your vaginal bleeding is caused by
cancer of the uterus.

I you have had cancer.

Since estrogens increase the risk of certain types of cancer, you
should not use estrogens if you have ever had cancer of the breast
or uterus, unless your doctor recommends that the drug may help in
the cancer treatment. (For certain patients with breast or prostate
cancer, estrogens may haip.)

It you have any circulation problems.

Estrogen drugs should not be used except in unusually special
situations in which your doctor judges that you need estrogen taer-
apy so much that the risks are acceptable. Men snd women with
abnormal bleod clotting conditions should avoid estrogen use (see
Dangers of Estrogens, below}.
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A When they do not work.
During menopause, some women develop nervous symptoms or
depression. Estrogens do not refieve these symptoms. You may
«have heard that taking estrogens for years after menopause will
keep your skin soft and supple and keep you feeling young. There is
no evidence for these claims and such long-term estrogen use may
have serious risks.

~  After childbirth or when breasifesding a baby.

Estrogens should not be used to try to stop the breasts from filling
with mili atter a baby is born. Such treatment may increase the risk
of developing biood clots (see Dangers of Estrogens, below).

1 you are breastfeeding, you should avoid using any drugs because
many drugs pass through to the baby in the milk. While nursing a
baby, you should take drugs only on the advice of your heaith care
provider.

. DANGERS OF ESTROGENS

a  Cancer of the utarus. '
Your risk of developing cancer of the uterus gets higher the longer
you use estrogens and the larger doses you use. One study showed
that after women stop taking estrogens, this higher cancer risk
quickly retumns to the usual level of risk (as if you had never used
estrogen therapy). Three other studies showed that the cancer risk
staysd high for 8 to more than 15 years after stopping estrogen
treatment. Because of this risk, IT IS IMPORTANT TO TAKE THE
LOWEST DOSE THAT WORKS AND TD TAKE IT ONLY AS LONG AS
YOU NEED IT.

. Using progestin therapy together with estrogen therapy may reduce
the higher risk of uterine cancer related to estrogen use (but sée
Other Information, below).

It you have had your uterus removed (total hysterectomy), there is
no danger of deveioping cancer of the uterus.

a  Cancer of the breast.
Most studies have not shawn a higher risk of breast cancer in
women who have ever used estrogens. However, some studies have
reported that breast cancer developed more often (up to twice the
usual rate) in women who used estrogens for long periods of time
(especially more than 10 years), or who used higher deses for
shorter time periods.
Regular breast examinations by a health professional and monthiy
self-examination are recommended for all women.

» Gallbladder disease.
Women who use estrogens atter menopause are more likely to
develop galibladder disease needing surgery than women who do
not use estrogens.

A Abnormal blood clotting.
Taking estrogens may cause changes in your blood clotting system.
These changes allow the blood to clot more easily, possibly allow-
ing clots to form in your bioodstream. if blood clots do form in
your bloodstream, they can cut off the biood supply to vital organs,
causing serious problems. These problems may include a stroke
{by cutting off blood to the brain), a heart aftack (by cutting off
bload to the heart), a pulmonary emholus (by cutting off blood to
the lungs), or other problems. Any of these conditions may cause
death or serious long term disability. However, most studies of low
dose estrogen usage by women do not show an increased risk of
these complications.

SIDE EFFECTS
In addition 1o the risks listed above, the following side effects have been
reported with estrogen use: b i
Nausea and vomiting. .
Breast tenderness or enlargement. .
Enlargement of benign tumars (“fibroids™) of the uterus.
Retention of excess fluid. This may make some conditions worsen, such
as asthma, epilepsy, migraine, heart disease, or kidney disease.
A spotty darkening of the skin, particatarly on the face.

REDUCING RISK OF ESTROGEN USE
If you use estrogens, you can reduce your risks by doing these things:
» See your doctor regularly.
While you are using estrogens, it is important to visit your doctor at
least once a year for a check-up. If you develop vapinal bleeding
while taking estrogens, you may need further evaluation. If mem-
bers of your family have had breast cancer or if you have ever had
breast lumps or an abnormal mammogram (breast x-ray), you may
need to have more frequent breast examinations.
" & Reassess your need for sstrogens.
You and your doctor shotild reevaluate whether or not you still need
estrogens at least every six months.
A Be aiert for signs of trouble.
It any of these warning signais {or any other unusual symptoms)
happen while you are using estrogens, call your doctor immediately:
Abnormal bleeding from the vagina (possible uterine cancer)
Pains in the calves or chest, sudden shortness of breath, or
coughing blood (possible clot in the legs, heart, or lungs)
Severe headache or vomiting, dizziness, faintness, changes in vision
or speectt, weakness or numbness of an arm or leg (possible clot in
the brain or eye)
Breast lumps (possible breast cancer; ask your doctor or health
professional to show you how to examine your breasts monthly)
Yellowing of the skin or eyes (possible liver problems)

Pain, swelling, or tenderness in the abdomen (possibie gallbiadder
problem)

OTHER INFORMATION

1... Estrogens increase the risk of developing a condition
hyperplasia)-that may lead to cancer of the linirg of the uterus.
Taking progestins, another hormone drug, with estrogens lowers the
risk of devaloping this condition. Therefore, if your uterus has not
been removed, your doctor may prescribe a progestin for you 1o
take together with the estrogen.

You should know, that taking 0

have additional risks. These include:

- unhealthy effects on blood fats {especially the lowering of HDL
biood cholesterol, the “good” bload fat which protects against heart
disease);

- unhealthy effects on blood sugar (which might make a diabetic con-

Aitinn reals and

with progestins may

3. I you will be taking calcium supplements as part of the treatment
to help prevent osteoporosis, check with your doctor about how
much to take. .

4. Keep this and all drugs out of the reach of chiidren. in case of
overdose, call your doctor, hospitai or poison control center
immediataly.

5. This leafiet provides a summary of the most important information
about estrogens. If you want more information, ask your doctor or
pharmacist to show you the professional labsling. The profes-
sional labeling is also published jn 3 book called the “Physicians’
Desk Reference,” which is avatable in book stores and public
libraries. Generic drugs carry virtually the same labeling informa-
tion as their brand name versions.

HOW SUPPLIED

Estradiol tablets, USP 0.5 mg; round, lavender colored tablet with bisect,

debossed with 4, and 501. Available in containers of 30

{NDC 51285-501-30), 100 (NOC 51285-501-02), and 500 (NDC 51285-

501-04).

Estradiol tablets, USP 1 mg; round, rose colored tablet with bisect.

debossed with % and 502. Available in containers of 30

(NDC 51285-502-30), 100 (NDC 51285-502-02), and 500 (NOC 51285-

502-0d).

Estradiol tablets, USP 1.5 mg; round, aqua colored tablet with bisect,

debossed with 9 and 503. Available in containers of 30

(NDC 51285-503-30), 100 (NDC 51285-503-02), and 500 (NDC 51285-

503-04).

Estradiol tablets, USP 2 mg; round, biue colored tablet with bisect.

debossed with % and 504. Available in containers of 30

(ND%?; 285-504-30), 100 (NDC 51285-504-02), and 500 (NDC 51285-

504-04).

Store at controlied room temperature 15°-30°C (59°-86°F).
CAUTION: Federal law prohibits dispansing without prescription.

Manutactured by:
Duramed Pharmaceuticals, inc.
Cincinnati, O 45213 USA

100347 Iss. 9/97
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reported with estrogen use: - :
Nausea and vomiting. .
Breast tendemess or enlargement. . )
Enlargemant of benign tumors (“fibroids”) of the uterus.
Retention of excess fiuid. This may make some conditions worsen, such
as asthma, epilepsy, migraine, heart disease, or kidney disease.
A spotty darkening of the skin, partixsarly on the face.
REDUCING RISK OF ESTROGEN USE
If you use estrogens, you can reduce your risks by doing these things:
»  See your doctor regulary.
While you are using estrogens, it is important to visit your doctor at
least once a year for a check-up. If you develop vaginal bieeding
while taking estrogens, you may need further evaiuation. If mem.
bers of your family have had braast cancer or if you have ever haq
breast lumps or an abnormal mammogram (breast x-ray), you may
need to have more frequent breast examinations.
A Reassess your need for estrogans.
You and your doctor should reevaluate whether or not you still need
estrogens at least every six months.
» Be alort for signs of frouble.
It any of these warning Signals (or any other unusual symptoms)
happen while you are using estrogens, call your doctor immediately:
Abnormat bleeding from the vagina (possible utesine cancer)
Pains in the calves or chest, sudden shartness of breath, or
coughing blood (possible clot in the legs, heart, or lungs)
Severe headache or vomiting, dizziness, faintness, changes in vision
0 speech, weakness or numbness of an arm or ieg (possible clot in
the brain or eye)
Breast lumps (possible breast cancer; ask your doctor or health
professional to show you how to examine your breasts monthiy}
Yellowing of the skin or eyes (possible liver problems)
Pain, swelling, or tendemess in the abdomen (possible galibladder

problem)
OTHER INFORMATION

1... Estrogens increase the risk of developing a condition {endometrial
hyperplasia)-that may iead to cancer of the linieg of the uterus.
Taking progestins, another hormone drug, with estrogens lowers the
risk of developing this condition. Therefore, if your uterus has not
been removed, your doctor may prescribe a progestin for you to
take together with the estrogen.

You should know, however, that taking estrogens with progestins may

have additional risks. These include:

- unheatthy effects an blood fats (especially the lowering of HDL
blood cholesterol, the “good” blood fat which protects against heart
disease); °

- 'unneallhy effects on blood sugar (which might make a diabstic con-
dition worse); and

- a possible further increase in breast cancer risk which may be asso-
ciated with long-term estrogen use.

Some research has shown that estrogens taken without progestins
may protect women against developing heart disease. However, this
is not certain. The protection shown may have been caused by the
characteristics of the estrogen-treated women, and not by the estro-
gen treatment itselt. In general, treated women were slimmer, more
physically active, and were less likely to have diabetes than the
untreated women. These characteristics are known to protect
against heart disease.

2. Your doctor has prescribed this drug for you and you alone. Do not
give the drug to anyone else.
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Usual Dosage: See packape insart for
complete dosing recommendations,

Dispensa in a tight, light-resistant container
5 delined In the USP.

Store at controled room temperature
15-30°C (59°-86°F),
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each package.
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Usual Dosage: See package insert for complete dosing
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Dispense in a tight, Hght-resistant contalner as defined in the
USP.

Store at controlled room temperature 15°-30°C (53°-86°F).
A patient insert should be dispsnsed with each package.
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Tablets, USP

CAUTION: Federal law prohibits
dispensing without prescription.

DISPENSER: Include one “Information
for the patient” leaflet with each pack-
age dispensed

500 Tablets

NDC 51285-504-04

Estradiol

Tablets, USP

CAUTION: Federal law prohibits
dispensing without prescription.

\

NDC 51285-504-04 i

Estradiol
Tablets, USP

G

Manufactured by:

DURAMED PHARMACEUTICALS, INC.

CINCINNATI, OH 45213 USA

500 Tablets

€00237 188. 10/97

¥

NDC 51285-504-04 1

Estradiol

Tablets, USP

Each tablet contains:

Estradiol, USP............. 2mg
Usual Dosage: See accompanying
prescribing information.

Dispense in a tight, light-resistant
container as defined in the USP.
Store at controlled room temperature
15°-30°C {59°-86°F).
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CAUTION: Federal law prohibits
dispensing without prescription.
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. } Each tablet contains:
CAUTION: Fﬁdeml law prohibits Estradiol, USP................ 1.5mg
dispensing without prescription. Usual Dosage:

e accompanying
DISPENSER: Include ane “Information prescribing information.
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Tablets, USP Tablets, USP Tablets, USP Tablets, USP
CAUTION: Federal law prohibits CAUTION: Federal law prohibits Fach table! contains:
dlspensmg without prescription.

Estradiol, USP........ .. 1mg

Usual Dosage: See accompanying
prescribing information.

Dispense in a tight, light-resistant
container as defined in the USP.

Store at controfled room temperature
500 Tablets 15°-30°C (59°-86°F).

dispensing without prescription.
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 040212

CHEMISTRY REVIEW(S)



1
1. CHEMIST'S REVIEW NO.: 4
2. ANDA #: 40-212
3. NAME AND ADDRESS OF APPLICANT:

Duramed Pharmaceuticals, Inc.
5040 Lester Road, Cincinnati, Ohio 45213

4, LEGAL BASIS FOR ANDA SUBMISSION:
See CR #1

5. SUPPLEMENT (s) :
N/A

6. PROPRIETARY NAME:
None

7. NONPROPRIETARY NAME:
Estradiol Tablets, USP

8. S ov :
N/A

9. AMENDMENTS AND OTHER DATES:
FIRM:
Original submission: 10/04/96:
NC: 10/31/96- '
Major Amendment: 3/21/97 (Response to NA MAJOR of 03/04/97)
Facsimile Amendment:vg;26—97‘(Response to NA letter dated 9-.
5-97)
* NC (BIO): 10-17-97 (Response to 9-18-97 bio letter)
* Minor Amendment (CMC + Labeling): 10-24-97 (Response to
10-17-97 NA letter)
* Amendment (Bio): 11-4-97

FDA:

Acknowledgment letter: 12-9-96

NA (MAJOR) Ltr: 3-4-97 (CR #1 by Shing H. Liu)

NA (Facsimile) Ltr: 9-5-97 (CR # 2 completed by Shing Liu)
Bio deficiency letter: 9-18-97

NA (Minor) Letter: 10-17-97

0. ) G C ORY:
Estrogen Replacement

11. RxX or OTC:
Rx

12.

(b)4 - Confidential Business



13.

14.

15.

16.

17.

18.

19.

(b)4 - Confidential Business

CARI=F -\ 0 IR AYI\YY X

Tablets

POTENCY:

J !
i 0.5 mg, 1?6 mg, 1.5 mg, 2.0 mg

[The 1.5 mg tablet is under a suitability petition 993P-
0344)

CHEMICAL NAME AND STRUCTURE:
See CR #1

RECO OR
N/A

COMMENTS :

Duramed has submitted adequate information with respect the
chemistry raw materials, release and stability controls and
in-process control parameters. Referenced DMF for active
material is adequate.

CONCLUSIONS AND RECOMMENDATIONS:

Approved pending satisfactory bioequivalence status.
REVIEWER: DATE COMPLETED:

Mujahid L. Shaikh 11-20-97

cc:

ANDA 40-212

ANDA DUP 40-212

Division File

Field Copy

Reading file (for facsimiles only)

Endorsements:

HFD-625/MShaikh
HFD-625/Michael Smela/

x:\new\firms\duramed\ltrs&rev\40 rev. \ ’]

F/t by:
W




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 040121

BIOEQUIVALENCE REVIEW(S)



Estradiol Tablets, USP Duramed Pharmaceuticals

0.5, 1.0, 1.5, 2 mg 5040 Lester Road
ANDA #40212 Cincinnati
Reviewer; Kuldeep R. Dhariwal Ohio 45213
File name: 40212SDW.097 Submission Date:

October 17, 1997
November 4, 1997

Response to Review of Bioequivalence Study,
Dissolution Data and Waiver Request

Duramed previously submitted a single dose in vivo bioequivalence
study under fasting conditions and dissolution data comparing its
estradiol 2 mg tablets with Squibb’s Estrace® 2 mg tablets (File
name: 40212SDW.096). The study was found incomplete and the
deficiency comments were sent to the firm. The firm submitted the
response as amendment on October 17, 1997 which was assigned to
this reviewer on October 29, 1997. The firm was asked on November
3, 1997 to submit the new pharmacokinetic data on diskette for
statistical analysis. The firm submitted the diskette on November
4, 1997 which was received by the Office on November 5, 1997.

Response:

Comment 1: For unconjugated estradiol: Please provide all time

points used to calculate terminal elimination rate constants. In

addition, provide correlation coefficients associated with this
determination.

Response: The firm has provided the requested information. The
correlation coefficients obtained for calculating terminal
elimination rate constants were >0.80 with the following
exceptions:

Subject # Period Product Corre. Coefficient
27 IIT test 0.761
3 I reference 0.647
40 . II reference 0.761

29 III reference 0.794




In 14 cases, AUC, ;, could not reliably be calculated (the
percentage of extrapolated AUC in these cases were more than
20%) . In addition, in 6 cases, there was no recognizable terminal
phase and therefore AUC,,,; could not be calculated.

Comment 2: For unconjugated estrone and total estrone: Please
provide the following for baseline corrected data: AUC, ;¢
terminal elimination rate constant, terminal elimination half-
life, AUC,../AUC, ., ratios, and statistical analysis of AUC,,,,
data. Time points used to calculate terminal elimination rate
constant and the correlation coefficients should also be
provided.

Response: The firm has provided the requested information.

Unconjugated estrone: AUC,,,, could not be calculated for subject
#21, period III, reference product because there was no
recognizable terminal phase. The correlation coefficients
obtained for calculating terminal elimination rate constants were
>0.80 with the following exceptions:

Subject # Period Product Correl. Coefficient
4 I test 0.787
24 I test 0.747
30 II test 0.731
35 IT test 0.764
4 ITT test 0.777
16 ITI test 0.703
7 I reference 0.741
30 I reference 0.743
35 I reference 0.743

The 90% confidence intervals for AUC,;, were 100.99-111.84% as
calculated by QMR staff (report attached).
AUC,../AUC,_ ;,; ratios in all cases were above 0.80.

Total estrone: The correlation coefficients obtained for
calculating terminal elimination rate constants were >0.857.
AUC, ./AUC,. ;,; ratios in all cases were above 0.80. The 90%
confidence intervals for AUC,;,, calculated by QMR staff were as
follows (report attached):



including all subjects: 91.63-103.13%

excluding subjects #4,13,19, and 22 as their first measurable
plasma concentration was C,,: 91.58-104.18%

Comment 3. For total estrone, subject #5 samples: page 684
extraction date: 13.05.1996

analysis date: 09.05.1996

Please clarify.

Response: The firm states that the extraction date given in the
report was a typographical error. The correct date of the
extraction is 08.05.1996, i.e. the day before analysis.

Comment 4. Some of the samples for total estrone were analyzed 6
days after extraction. How were the samples for total estrone
stored after extraction? What is the stability of total estrone
in these samples? What is the room temperature stability of
extracted samples for total estrone?

Response: Total estrone is hydrolyzed prior to extraction to the
unconjugated estrone. Thus, only unconjugated estrone is
contained in the extraction solvent. The extracts were stored in
a refrigerator at 5°C. Uncoﬁjugated estrone in the extraction
solvent is stable for at least 6 days at <13°C and for at least
24 hours at room temperature.

Comment 5: Please provide individual values of all determinations

for extraction recovery of unconjugated estradiol (n=4),
unconjugated estrone (n=4) and total estrone (n=6) at each
concentration tested.

Response: The firm states that the validation report incorrectly
stated n=4 for unconjugated estradiol and unconjugated estrone.
In fact, at each concentration the recovery was determined only 3
times. The firm has provided the individual values.

(b)4 - Confidential Business




Comment 9: Please submit SOP’s for analytical methods.

Response: The firm has submitted SOP’s.
Comments:

1. The firm has provided the AUC, ., data for unconjugated estrone
and total estrone. The 90% confidence intervals are within the
acceptable limits of 80-125%.

2. The firm has repeated extraction recoveries of unconjugated
estradiol and unconjugated estrone. The new results give
satisfactory extraction recoveries, however they differ from the
original method validation test results. One wonders why the firm
has now got very consistent results. It may also be noted that
during the course of study sample analysis, the % recovery and
precision of standard and quality control samples was quite good.
The reviewer discussed these discrepancies and the firm’s other
responses with the team leader and the reviewer agrees with team
leader’s recommendation to accept the arguments given by the
firm. '

3. The firm repeated the stability of extracted unconjugated
estradiol and unconjugated estrone stored at room temperature for
48 hours. The new results show a relative concentration of 94.1%
at 5 pg/mL unconjugated estradiol compared to 77% reported
earlier. Again, the new results are much better.

4. The firm has otherwise satisfactorily responded to all the
deficiencies.

Recommendations:

1. The in vivo biocequivalence study conducted under fasting
conditions by Duramed Pharmaceuticals on its estradiol 2 mg
tablets, lot #C-0016 comparing it to the reference listed drug
Estrace® 2 mg tablets, lot #MMD 99 manufactured by Bristol-Myers
Squibb has been found acceptable to the Division of
Bioequivalence. The study demonstrates that under fasting
conditions, Duramed’s estradiol 2 mg tablets are bioequivalent to
the reference product Estrace® 2 mg tablets manufactured by
Bristol-Myers Squibb.



2. The dissolution testing conducted by Duramed on its estradiol
0.5, 1.0, 1.5, and 2 mg tablets are acceptable. The firm has
conducted an acceptable in vivo biocequivalence study comparing
its 2 mg tablets of the test product with 2 mg tablets of the
reference product Estrace® manufactured by Bristol-Myers Squibb.
The formulations for the 0.5, 1.0, and 1.5 mg tablets are
proportionally similar to the 2 mg tablet which underwent
bioequivalency testing. The waiver of in vivo biocequivalence
study requirements for the 0.5, 1.0, and 1.5 mg test tablets is
granted. The 0.5 and 1.0 mg tablets of the test product are
therefore deemed biocequivalent to the 0.5 and 1.0 mg tablets of
Estrace® manufactured by Bristol-Myers Squibb. The waiver of in
vivo bioequivalence study requirements for Duramed’s 1.5 mg
tablet is granted based on the approved suitability petition
filed by Bristol-Myers Squibb for 1.5 mg tablet.

3. The dissolution testing should be incorporated into firm’s
manufacturing controls and stability programs. The dissolution
testing should be conducted in 500 mL of 0.3% sodium lauryl
sulfate at 37°C using apparatus II (paddle)at 100 rpm. The test
products should meet the following specifications:

Not less than |(b)£Q) of the labeled amount of estradiol in
the dosage fo 18 dissolved in 60 minutes.

4. From bioequivalence point of view, the firm has met the
requirements of in vivo biocequivalency and in vitro dissolution
testing and the application is acceptable.

| El e

Kuldeep R. Dhariwal, Ph.D.
Review Branch II
Division of Bioequivalence

RD INITIALED S.NERURKAR
FT INITIALED S.NERURKAR




ANDA 40-212, Estradiol Tablets, USP, Duramed Pharmaceuticals, Inc., November 7, 1997

Addendum to Statistical Report, June 25, 1997

Estroplace™ (estradiol tablets, USP); Office of Generic Drugs ANDA 40-212, Duramed
Pharmaceuticals, Inc.  OGD reviewer: Kuldeep Dhariwal

The applicant conducted a three period crossover study with 40 subjects to assess the
bioequivalence between the reference product, 2mg Estradiol Tablets, USP, Estrace, Bristol-
Myers Squibb, and the test product, 2 mg Estradiol Tablets, USP, Duramed. Three plasma
concentrations were measured, sum of conjugated and unconjugated estrone “total estrone”,
unconjugated estrone “free estrone”, and 17- estradiol “free estradiol”.

In the original submission, the applicant did not include the endpoint the area under the plasma
concentration time curve from zero to infinity, AUCinf, for two of the plasma levels, total

estrone and free estrone. This addendum contains the statistical analysis of AUCinf for these two
plasma levels.

Study design

This study is a two treatment, three period, four sequence design with 40 subjects. The reference
product (R) is Estradiol Tablet, USP, 2mg (Estrace, Bristol-Myers Squibb), 1x1 tablet of 2mg
Estradiol. The test product (T) is Estradiol Tablet, USP, 2 mg (Duramed), 1x1 tablet of 2mg
Estradiol. The four sequences are TRT, TRR, RTT, and RTR.

The Model

Both models of the log transformed AUCinf included covariates sequence, period, and treatment
and contained a random effect for subject and a random subject-by-formulation interaction.
Since this substance occurs endogenously a carryover-by-treatment effect was included in the
initial model. For total estrone this effect was found to be significant and was included in the
final model. For free estrone this effect was not significant and was dropped from the model.

SAS Code for free estrone:

proc mixed;

class seq subj per trt;

model Inauci = seq per trt /solution;

random trt / subject=subj type=un solution g;
Ismeans tri/cl pdiff alpha=.1;

run;

Results of Analysis

The OGD reviewer requested that a few models be run with certain subjects dropped from the
analysis. For free estrone, models were run with all available data. For total estrone, models
were run with all available data and again with Subjects 4, 13, 19, and 22 omitted.

The parameters and 90% confidence intervals for the endpoints, back-transformed, are given in
the table below. The first column states the drug/metabolite that was measured and the
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pharmacokinetic endpoint. The second column lists which subjects were analyzed. Column 3
gives the estimated difference between test and reference in log scale (Mdiff) with its
corresponding standard error (SE). Columns 4 and 5 give the estimated ratio and 90%
confidence interval back-transformed. Column 6 states whether it passed or failed the BE
criterion.

Compound Subjects Mdiff Estimated | 90% Confidence | Pass or Fail

and Metric (SE) Ratio Interval

Free "

Estrone

AUCinf all available 0.0609 1.0628 1.0099, 1.1184 Pass
data (0.0306)

Total

Estrone

AUCinf all available -0.0283 09721 0.9163, 1.0313 Pass
data (0.0354)

AUCinf 4,13,19,22 -0.0235 0.9768 0.9158,1.0418 Pass
omitted (0.0386)

Conclusions

Confidence intervals for AUCinf for both free and total estrone were contained within the
regulatory boundaries. The difference between our interval of AUCinf for total estrone and that
of the sponsor is due to our inclusion of carryover effects in the model.

; - Figgins,
Staff Fellow, QMR

November 7, 1997

o, IS N /77

Donald J. Schfiirmann, Acting Director
QMR
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CcC:

Original ANDA 40-212

HFD-655
HFD-615
HFD-705
HFD-705
HFD-705

Kuldeep Dhariwal
Harvey Greenberg
QMR Chron

Karen Higgins
Donald Schuirmann



